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[Ml 3 «#3cSttfcftM , WT)V*i 'J tbfefflKC J: 
0««TOC, , aHJtt, SffifcflL B^ft 

+1. 

[»$#$3 ^ajBtf^fawa*^ 10-90 
t. o . i~5o 4 %&&mm t.£'j?%<t 

TfE^ ( I ) 4>s RMi**JK?Xfctx-fri<££3lU 
Xte, ad^V^. hHo^i/aS. «*R#1~12 
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[M«ai] ^BBWH^jrea***. io~9o 

kC± 0#^»iH.7^U^§f4»fc . 5-5 0%t 
$>ix.+isyypfflail£fab. o. i-5 0%T£>ftft 
S^H&flJi: , fc kUtftf ft-i: 4 

Utl ] 

HSi ( I ) 

CHj=<pR 1 

COOCH 2 Cj;HCM i ,X 

«fiEHR5$ ( I ) fc£Wt v RiJi, ^SRS^Xtt^f- 

xti, ^nyyjR^, tb'n^yl, ifc* 
$c#l-l 2 L-O vet J; v\ r/un*^ 

^;W?ry^dp j/3S, XJ47 U -/kx/P*-/^ =Sf y* 

immmt. ^o^y«^ hh-n^^ai, 

2 ] tiiiETV^ 'J WiStt8fIi#. ^ < t <> 
5-8 0^%OhuIS-S&; ( I ) tUSfiftfi^tt* 
„ 5-8 O^fl^CDMiE^tfyKS^^pey 

mx-binm i ciE«o*/^ajB3KtB)^tt«ii 
urn*. 

[ uraai 3 1 {R£ &ft±K , if^ii i xti 2 KieifccT) 

imps* ] fa3tnft±iz , T)vti v °ttmmm& 
mmm t . t , if *jm i x« 2 ciea^^^MjS 

1 Xfi 2 

■t ft i h *imt -ti imimwmtf&jm. 

tvt-m tt-t&mwx'fo h mm. 5 izimw^tfmt 
mmmmm. 

[0001] 



m. m*mmimimtiiii : &izmi. mt<u. m 
gh^m^mw u^ftz^-y—^'&mm . * ? - 7 

[0002] 

»!Btt3W»5~2 0 S 7oyT'£> 

-im (J2TF, r H A^j fc«r*-*«^A«*4. ) ffi 
-f*3*(JSlT, rcoA^tj J:«itS«^*4. ) 

[0003] ^fL^^^jlMM^Ji. --Kj^S 

MW:i^^ ^^ji^J&m&D U««riBIEj£«, 
3-22370 2#&«fcli, T^* 'J^rjSttBBii: » 

JS^JT-S>ft 1 , 2-7-7 h^yy^r^'Fxyi/^y^ 

SfL. ^ii^Wf4^ffl^T^9-7^;^-±t:MJg 
^ffMf^, 7 * h 'J V 7' 7 7 - 1 X W-yffiBi. 

l, 100-16 o°ct-i-3 o^-figE, jpf&saat 

ft i 4: T T-f ^ D«3fcl^yX*qBjj£-C# ft Wim&^tL 

[0004] #^¥5 - 1 582 3 
(4, tYu*i/A+\sydi3f*l-iV*f7Vl>~-Y0>9i 

l&fc , ^#^tft^^'S7 * h U i^'X MBAft^BH^d 

m\-m±mmit. 1 o 0-3 0 o-ct-2-i s^ia 

•^^□uyXIrfM-rft^^lEiK^^tv^ft. ^tj, 
IWaKflMfcttttfKi: tTtt, JSS», 

[0005]$ ^{C, ^^2 94735 O^fRC 
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mmtmt ix . y #5 7?a7thu^h 

[0006] mm^Mizx 9 , j^Katj^aefcfltfi. 
■cm****, y 7 s ymwm^mmm^t^^ 

[0007] ^HmfHII5 641974 ^BJJtWfcli, 
H Aly&omif A XX M t»3W4 fcft, TFT7 
M Illt»lfilWI«5: JEWt**ife** 

[0008] $BlttflFgS5 994721 

0. ^P^$-H^-ri»COA^«0^T^7'M 

[0 0 0 9] #P?B¥1 l-3 230 57-^«W4, 7 
[0010] «»Lfc*Xra*f!H!litt. jSWtt^Mfi 

v vc s ti h ^mmmmmzn-t h m*& < 

tt> #*+Jtt:^dRIH0 t &*. WBHIB5 9-1 
5 1 l 5 2#&f8fctt, fi^f^AV y^-fc, 

»k%ziM!teifimmztLX^&. ze)wmfrt>m 
n&mwmt* MBm*?mnshmzi>mtix^&i)K m 
m>nm?%fe&tf*&Lx^hmx%< .mum 

[ooii]-*. =f#>7 a )vj^fr±.\zmmm. 



4«14fcKiftK"C^f»JR^J«36«rfiB'C*&. Z\co?4 7° 

<o&mm uzi>m\ mm^ io-9706i#& 

IS. RtfttBH 1 1 0-20688 8* 4«BKIEllS<ir 

I. mmmmmm-i ism&BmztiT v > 

;KW XfcflftHMfc: J: 4%-tt*<ft»-C&S . L*» 
[00 12] 

ts(t4R«fcJIRfeU J3lT«lW*3ftjW-4i4:*ilUi 

mi%< . p h i osaoar;^ y j: m 

h*=« ) K J: 0 , H««fciSftjS^T"& 0 . 
[00 13] 

imr<m>)X'b&. w-h. 

<1> £ffi&tt*<nltS&-ftWj t . 10-9 0%T'$> 

s^<tiTie-^ ( i ) xmzti&msm/^ 

i-isy^mmk&kt. o. i~5 0%T-£>&3fefi-£iifl 
®3KttS^iHaiiifflj«!Brr*s . 

[00 14] 
[■ft 2] 

-«< ( I ) 

CHj=<pfl 1 

COOCH2^HCM5,X 
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[0015] stiehrsc ( i ) fcfcwt s r 1 n, *s 

JIFfXfctXf-JHifc**. XJi. Aofygf, tFP 
* 1-12 commmm L/O >T i J: 

v\ ryua^fv'S. ry-yM-^a. r^/i^w* 

[ o o 1 6 ] < 2 > Miar;^ y ^ 

< fc fc 5~8 Ot/^OflTlEHR* ( I ) T'fiSft&S 
£tt*/v-fc, 5-8 0t;PXOt»E*^jK>'iia* 

«r»ttsaii& , r*4«ne< i y^m^^mmmtmm 

[ 0 0 1 7 ] < 3 > ffi£firtt±£, BufS< 1 >Xti< 

<4> v&mfci.^ r/^y^nwtjR'HiMttMBJi 

fc, 4*18112:, raaXl>Xli<2>fcia80*#aSJS 

[ o o 1 8 ] < 5 > mwmmmmz^tmfai.iz 

Ml< 1 >X(i< 2>fcie8<*>*;«®g3tHt^fctifa 
A^-yjg^fraiSk. 1 5 0rfcJt±THn.^£4T 3 

< 6 > itMBMiittffiig * § mm. mmmm 

[00 19] 

[0020] ( ^xrsias^SR^ttffliitffljssi ) *» 

ftfiH^***. 1 0 -9 0 % T'$> < k fcTTEHR 

st ( 1 ) x'mtiz>n&>& : t;-?-t*))vxywmtt 

immm asm> ) 5-50 xxhh^w^m 
mtsm ( m* > t . 0 . 1 - 5 0 xra zmL^m 



mum®) Z'j?%<ki>tt?&zkzw&ik 

[002 1 ] <j£4KD>j£$KD, Wh. tie-« 

( 1 ) z-mziim-s^s-z-kAfrxymmt^*: 

y-?-kZ #&&t h Zklzl D# £>iil> T/U;? 'J *Ti£ 

f&ftaxngSEft&k LXii. 1 0-9 0%tf#£ L 
<, 2 0~8 0%#J:9ff£ L<* 3 0-7 0%*^; 
ff£U\ JfcfrOti. TKHR^ ( I ) T"^$iil>fi£ 
tt^y^-L tf/wtf'ysts^* 7 «^t:J: 

v\ 

[0022] 
HL31 

-*< ( I ) 

CHj=<pF 1 

COOCH 2 (pHCM a X 

[0023] «H2HR* ( I ) Cfilf^T, RMi. 7j<sg 
[0 024] X{i. Anl'vgf^ th'n*i^ jg$ 

[0025] mmmw.tfi^i 2<?msmttLx^ 

Xh£^T)Va*ymkLX\t. MUf. * 
ff*L<. ^ h^xS^J: Off* U\ 

[0026] Mie^*a*«i~i 2^g^^tr^ 

S s m-yf^iy^yl. p -iWtyJfy 

a-t7h#5/«. 4-^W7HJfy| 1 p- 
yf^y7iy^-yl, p-?nn7xy^yIi>W 
^tl. •f-W+ft. 7xy J fy|, p-^/U7x/3- 
>-fis p-;nD7iy J fySA 5 M L< . 7x7^ 
a*>J:0ff*Lv\ 

[0 02 7] UiEi«R3R3&«l-l 2^){Bjai^*tr^ 
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ii\ 7-th*ism. ^nnTth^yl, 7nt°*-)l> 
^yi, 7)V*u7 J zY^iy^ ^o^b^fyl. 

[0028] mtimm.tf i ~ 1 2<^>mm^tx^ 

ti\ <yV-i)V*^i^m, p-*^)VKvYA)Vtti/ 

p-^uoKyy^ )V3[*i/m. a— +7 y 4 IV* 

* ->a , 4 - * f-/W- 7M ;M-* Hfe&aptf 4>*i . * 

**ismm* t < , *yyw /wtf^afcpj: o#* t 

[0029] fflenaHR^l-l 2*>»ttfcflLTO 



;Wf;«k LTtt, Witf, ^f-^S. x^x, li- 
ra . i so-7*D tT/Ug . n-7'f-/US, n - 

*f-;US, xf-/Pg, n-7"n£/l*WffiU\ file 

Tiva^^mtLxte, mm. *h*ym, xhJfy 

n-ro^v'S. iso-7Wyl, n-7 

n-rn^^ffiL^. Buteru-zwsttT 
ii, 0iJtii\ 7i-;H, p-?oo7x-;H, m- 
^f-;P7x-;l^, p-7Ko7x-;H, a— *-7 

«E>iK p<^a. .xh*^ 7i-;HW 

[00341 fiKHR* ( i ) -casix&w^H-^y^ 
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i: tT{i. me-** ( i ) TW&fiaa-att*^- 

i#*f£L<. flUtf. 7^J«xxf/l^. yyy 

t/FJB, -7l/^ylyxxr/H> 7-?yFigy'x7.T/F 
m. ^ayiy'xxf^. (yy) 7y'Ja-Fy 
;k (y?) 7yy/F7$Fm xj-uym. t-;px 

[0037] miir? v>vm^T>vm<n*x% . 

)V79Vl—Y, ^)V79 'JU— K n-7°ubVF7 
^'JF-F, 4 Vyah°)UT7VU-h, n-7'f-;F7 

9 U F- F , V 7*f-;F7y U L — N . tert-^f 
;F7y>JF— F, n-^3-y;F7y 'JF— F, 2-Xf- 
;FA.dfy/F7y >j F-F, 7-feF3-yxf-;F7y 'J F- 
K 7xX/F7y 'JF—F. 2-bFo= ) ryxf-/F7y 
'JF-F. 2-y Fdfyxfvl/ry 'JF—F, 2-xh 
dri/X^T^Ul^-b. 2- (2-yF^yxF* 

y) x^-ry yF-F. F-yn^dfy/iyry y f- 
F. 'syy'yi/ry y u-hmtfi U\ 
[0038] MfEy 9 9 U ;H§xxx;^«o^T-i. , y 
-f/FyyyyF—F. xf;M^^yi/-h, n-7n 
bVFyyy'JF-F, ^yrnhVM^^'JWb. n 
-7'f;W^^'Jl/-h, -f V7*f7Fyyy 'JI/-F, 
t e r t-7'^7Fyyy >JF-F. n-^i'/Fyyy 
yi—K 2-xf7F'v*y;FyyyyF'-F. 7-feF 
3-yx^/Fyyy yy-F. 7xx^yyyyy-F, 
2-bFn*yx^yFyyy yy-F. 2-yF^yx 

^-/Fyyyyy-F. 2-xF*yx?-/Fyyy y f- 

F. 2- (2-y ^yif^fy) x^;kxyyyy- 
F, yyn^y/Fyyy 'J y-F, Ky : J)U^99 ] ) 

1 0 0 3 9 ] MIS? n F y^x^x^^^t-t , y o 
Fy^7'f-/F, ynFyfg^y/FWiOffSLU. 
KriSt~/Wx^7 i /HBtf3>t>"Ct, h'x/wr-fer-h. b* 
xy^nm-f, bx;U7'f-y-F, bx;M F* 
y7-br- F . £Wmt=.)imfi£ 0 »i U\ 

[0040] MfevW yigyxxf/H^*T't . •? 
VAvm?*+)V* vi/'fyiyxf/i., -?y--rylgy* 
7-?-/F##<fc Off* tv\ «fK7 v;H8s;x^t;H80 

*T*i. 77/l«^f/k 7-7/Ht^Xf-yk 7^?/F 

Ki/Vf-zl^^J: Off* U\ mrlS-f 9 3 ylgyx^r 
;Ma«+"Cfc, 4 93>WSX1-Jl'. 49^VWs3-1r 

,y -f ynyggyvf^F^uoff* u\ 

[004 1] mB79V^7$VMtLXlZ. 79V/U 
75 F\ *1-)V79V)V7$. F\ xf-/F7?y/F7 5 
F % 7*P b*/F7 y 'J /F7 S F . n -7*?-/F7y V )V7 S 
F\ tert-7W7'J;l/7^K, yyn^ry/F 



77 y/F7$ k, 2 -y F*yx^/F7y y;F7$ F\ 

V y^7F77y;F7$ F\ y'Xf-/F7 9 y )V7 S F , 

7x-/F7y y/F7S F\ *<.yy>7y 'J;F75 FW 

[0 04 2] mil*99V)V75. KJBO+Tfc. 
'J/F7SF\ yf-/Fyyy <J;F7$ F\ x^-;Fyyyy 
7F7 S F , 7n bVFy y 7 y )VT 5 F\ n - 7 '^M ^ 
^'J^75F\ te r t -7>yM*7 F, 
^n^vyM^^y/UTS F\ 2-^< F=Jf^xf-;M 
^ ^ y ;U7 5 F , i? * 1~)V* 99V)V7z.Y. y'xf 
;M^^y/l^7SF\ 7x~/M^^'J^7S F\ <y 
i?)VX99V)V7$ F*3&«J:>3ff*U\ 

[0043] liffEt-^x— r-^HiOtfTt . ^f-^f 
-;t/X-f^, 7"f-;Uh"— ;ux— -f^. ^i/jl^—iv 
x.-t)V. ^ FJfvxf-yWb"x;i/X-r;U, ^^7 
5 yxf^t'x;|,x-f^fi { l OffiU\ fflB^f- 

xf-w-y. FU^f-^xf-uy. xf-;i/^^-i/y, -fy 
rne;WT.f-uy N /f/^fi/y, ^f^v-^^i^ 
y. 7"F^fyx^i/y s r-trF^yx^i/y. ^on^ 
f-F-y. y7oD^fl/y, /ntafi/y, t*x;Fg 
JlLM^f-^ 7/F7 r^^FT-f-F-y^J; 9$?£ L 
V>. •ItfOflU, 5 F\ t'xyFtyi/'y, h'x^Fbn 

y F*y, fx/^/w-cy-;F^^w;*ff ^ii^o 
[oo44]=5rfe. friex^Fy^MW^7v-(i. i 

^isftt y •?-<7)Mfamv>*xt> . 79 y;Fi§y^F. 

y^^y;F^y^-;F. T9»Mkx.+iV. *99Vi\& 
xf-;F s ryy;FM7>;F, ^^^"J;H7f;k *9 
9 y/F^y^'/F. xf-Fy. y^-/F7.f-Fy. 7;F7 
T^t;^fFy. yn;F7>f-F-y, yotxfFy, 
yn;Fy^-;F^f-Fy, b Fn^i^f-uy^g^ff 

[0045] huI^O). EP*,. ^< i: ttMffiHR* 

( i ) ^^nss^ttty^-fc^F^^uas*** 
y v- 1 ^^s-^-r I. «i 1 1 j: o # 7;f^ y *im 
mm mm&m nmMkixit. 3-9*0-2 
-b Fn^f y 7n b;Fy ^ y y f - F t ^ ^ y y ;fk t 
coim-Sfc. 3-yna-2-b Fn^^rnbVFyy 

y y ]y— f t f7dm y;Fy y y y f— f t y y y y 

)VMk<7)$m&fo. 3-yno-2-bF*nJfyTDb 

;m y y y f- f ^y-yVFy 9 9 y u- Ffcy y y y 
;HKt ^a^*jW**cff * L < w 4>fift . 

[0046] «ne#s6tM*. 

mu ix®m*xm£z-£& z t tmhtii . * ^it 
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[0047] mmmcommt lx&. m^*;-? 
- . RV&fctz xn^tiwrnmrnzm tx nm^mtK 

X'Z6ti\ mtii. *9J-)V. x?y-;k 7DA7 
-/k -f77nAV-/k 1 -X 
-;k ^fyHf^bX ^f/HV7f 

y h*S/7c?e;k7feT-k ?L$p:^;k 
IHRxf^k 7-feh-M/;k fh5tl<n77y, v 
yf7kjvk&7$ F, ^op*/1/A, b;l/xy^, 
bnm&W$ij t im£Wft>ti& . *fcfliriES£§B*&8iJ 
£LT(i. 2, 2' -7Vf* H V7'fn- 
(A I BN) .2,2' -TVt'^- (2,4' 
f-yk^uxh >;;!/) W<7)TY&, KyYJ )WS-t* 

i. 

[0048] xmuzts^x . j&frowr/i^ y wis 

till fcowc, ffiU^S^BWEifcSrt 

fluent ( i ) Tmzti&ns&ts 

-?-(a) t LTte5-8 0^1/%#£i£L<. #/k* 
y^S^-^yv- ( b ) t LT(i5-8 0*;U%#JJ 
4L< S x^y^f&ft*/v- (c) kLTti0-8 

0*A>%ifi&&l,\,\ ££>fc. a : 10-7 0^%. 
b : 1 0-7 0^%, c : 0-7 O&Wtfi. 
L<, a : 2 0~60^;U%. b : 20-60^%. 

b + c = i o ovi>%xh& . ) itrEHsa ( i ) -ca 
sfUMHrtit/v- (a) mmttf. 5w%m 

X'fo ht. <—? 'COflMfcfikwBtfaWFiS. L , 8 0 

*\ 8 o *^%sr jBi s k mm. <- ? x<mMm 
[0049] mwTivt} v«jm&mm urn^m 

4kLT2 0 0 0-2 000 OOtffttK. 4 0 00 
-1 0 0 0 0 0**4tfcjSF4 U\ ft=FMJfi2 0 0 0*}1 

#?*#2 0 0 0 0 0 I, k SMMfeWfiT-f 

[0050] wmLtz^mmt xx&ztihmz^-th 

WittMlTV**. («itf«BB¥4-2 9 30 5 1 
*h [i]4-145 183-t, |BI7-1 3330#, R7 
-19697 9#. |5]3 - 22028 0 

mm^m^m^^im^h^xu^K. tt: 



-tw^aio-ok LxmxLx\^mi>nhtix^z> 

( ftBW 3-88883 ) . - Mi3te«Wfctt« 
5-5 5 5 26#£«*) . LA J IKifib. 

T$yu*irt&MtiLt. mzmx-thztx-iSi 

[005 1 ] <«4Ha>*f6^^^MaatffiKfflMktt 

co^©<0* W&ttmt LTfi. 5-7 0%*^ L 
<. 10-6 0%#J:9#?£l<. 2 0-5 0%*^ 
SiU\ Jfi^O. HP*>. xtbyWfofl^ti. * 
^HJfcfc^Tx^l/ylt^iaS8S^2:^< 1 2HW 

w7;w* u^ttffin&«7/^ VTmmzftt&MM®. 

mm* t>%h m<?)T)\>i3 v Tmm^m-mmmm^ 

[0052] zzx-te. ffifr+uyjfmate&bov 
XWffith. BulSxf-wyTiaftft^)(i. x^i^yft 

mx% o s *^xf-p ytt^esite^s- 1 ^ + 1 2 fi 

l^.it U 7- , -T^^^ 2 fi* . 3 J: V * U 

[0053] Htjie^y-e-^'-e^a^^s^ji: 

^»J;HS» 7nbyi, ^V^ah^K. 

[0054] lulE^I&^^^>Mi;J3l)|JK#«7/l/3 

7^ U/Hixx-r/Pfc LT, xf-ky^Ua-^^T^ 
Ul^-h. hyx^-l^y/y3-;^'7^yw-h> 
1. 3-7^y^-/^*7^Ul^-h. rh^y^-l^ 
y^'j 3-^*77 'J U— h , Tnh']sy?'V a~-)liS 
77 U U- h , ^^yf-;l//U a-;Ui/7y U l^- 

hUyf-o-;W7aA°yh'J7y Ul^-h, hU^ 
f-n-;U7n^°y h'J (77 'JD-Y^^^'otf^) 
x-r/k hU^f-n-;WX7yhU77';^-h. ^ 
df^y^-^^^Ub-h. 1. 4-y7nMt 
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Vi/*—)Vi/T9 yy-K rt^xf-yy/yrJ-yU 
: JT7 ) J\'—h. ^yyxyxyi — /WaT^Uy- 
K ^yyxyxy h-/l^y7y yy-K ^y^x 
yxy b-)l>rh yT9VU- K yXy^i^'J h 

-;py'7yyy-K s^y^iy^y h-AA^tr 

yjy-K y/Ut*h-;Uhy7y yy-K yypt'h 
-;I"T byT9VU-b. V)Wb-)Uiy979 'J V 
-K V^b-JV^-f79 , JU-b. hU (79 V 
o^f/M-^yxf-;!/) -fyy7yy-K iK'Jx^t/I' 

7? y y- h*y zr?-wti i imizwft>ti&. 

[00 5 5] tftVlbmx.Z.T'frbLXte. Thy* 
f - y y / 'J 3 -)V y*y 9 9 U 1/- h . h y xf - y y y y 
rj-zt^yy 99 y l/— h H ^^y^;Ui/y n-^yy 
y y y y- K h y > f-n-;prnys"y h y y y y y y 
-K hyy^-o-/Uxyyhyyyy yy-K Xi?- 
\sV9'V?-)V i J*99VV-Y. 1. 3-7"yyy':t 

-^yy y y y y- h , M^y y*-^yy y y y y 
-K ^iy^y H^^;yi/-h. ^yy 
xyxy h-;Phyyyy y y-K ^yyxyxy h 
-yyr h ?y y y y K yxy yx y x y r— ;yy* 

yy-K y;Pt>-;n-yyyy yy-K y;pt'h 
-^fN7>^^ yy-K fx cp- (3-yyyy 
iv**i/-2-t Ho^yrn^y) 7i^] yy 

[00 56] ^f^ayiixf/^ IXIZ. xfi/y/ 
y 3-;i/yM ^3^- h . rafi/y/y a-zuy-f y 
n*-K l, 3-7^yy*3j--;py'-f y:J*-K 
i, 4-7yyy^-^y-'f yn*-K rb^yf-y 
yyy 9 a*- t- s ^y^x y x y i — ^y* 

4 y p *- h s yjVh'b-JUT b y A 9 r? *- M?#$> 

[00 57] yohylgxxT/^tyckL xj-uy? 

y 3-;l/yy nhVb, 7^fl/y7" y n-;yy 
yc?M— K ^.y^xyxy h-zl-yynM— K 
y;Wf h-/Uf h5y7nh *- . >f y 9 o 
hyixxf;^ LTii. xf-yyyy =j-/uyM yy 
nh*-K ^yyxyxy h-^y^yynM— 
h , y ;l/f h -;Wr h9-fy?nh*-h & . 
[00 58] vy>f ym^f^t xf-yyy 
y a -;uy'v y— h , h y xf-y y y y n -;yy"v y- 
K ^y^xyxy h-;yy*-?y-K y^fh-yyf 
h^^y-h^'ftl). ££fcy fu^xxr/^yv 

1 0 0 5 9 ] 4fc . Wfn#yyi<y1gi: JHIK^ffi7S 

yftefttwrs ho* ;-?-<r>mmt ixa. y^ 
y y f x- 7? y ;y7 5 K y ^y y fx-* y y y ^ 
7$k l. 6-^e-*M^-yyfx-7?y/u7$ 
K i. 6-^-9-yf-yyfx-yyy y^rs k 



y'xf-yyhUT5y hyxry 'J;U75 K ^yjy 
yfxr^ y;y75 h\ ^yyyyfxy^^y;u7S 

[0 060] -ecofl!l<7)0iJi: ^IS4 8-4 17 

yr^- hffiSr irt* * y ^ y yr*- H-fk^*(c. t 

EHR* (ID T«Sii4*iai^Wr5t-;^y 
•?-5r#Jp^ U>fc , l ft^Wz 2iiJ2JLhc7)S^ttf x 
yt«**^rt* f x;t/-> y ^ y-(fc-&Wfi& f ffiit:#tf 

[006 1] 
[ft 4] 

H»JC (ID 

R a R 3 
CH z =C-cOOCH 2 (i;H-OH 

[0 06 2] luIS-^ (II) ttSlrVC. R2^R 
[ 0 0 6 3 ] ifc, 1-37 1 9 3^MBtE 

tt$ivn^J:3$:'*y*y-7?yy-HSL #HBS4 

8-64 183^. ^0349-43 1 9 1^. =f^E@ 
5 2-3049 0##4WlfclBaSit'CV^4 «fc 0%#V 

xif^r^'Ju-M, x^ysiigi: (y^) ry 

UA«*»5$*tx^y7^ ij^-bmrnozmz 
<?)T9 y y- h4>y y 9 y y- h (.Micfif^iti . 

B«l^ivol. 2 0. No. 7. 3 0 

o~3 0 8^-y ( 1 9 8 4^) izytmt&zyz-b 

£V*Vtt-tLXimZtiX^&i>cr>i>mx% 

C o o 6 4 ] fctj. js^e^xf-yy^tsft-fk^fiiji, 
lS^t', X{i2«Sim±^ffl^^TfflV^^h 

[0065] <B)c7] v -®>*^BHO^^SS^tt^@'f(:tt 

emrngftrntixte, o. i~5o%*«hl<, 

0. 5-3 0%W)MK, l-10X)W*t=«F4 

[0066] m-h. w&mmts mmm 
©cox^-y y&T-miiti^<mn.iszmv.mzmkt 

h i t w » § t <r)Xh l . f^S^-ffl^J L*C(±. 
BtrlExf- y ytt^iaSJ^^fi-^2: Wttti IB* £ 

[0067] WJfSfig^fflv^ill.TfeS^^Jt 
Lttt. Miff. ^ny'y^bK^f^*, yhy-fk 
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t, „ h y r^HMft**-*-* Ao»>fkMbKS, 

[ o o 6 8 ] Bute h u r y'yf f§£iTr 4 Aoyy-fkiR 
bTkt fffitf. £#£>f\ Bull. 
Chem. So c . Japan, 42, 2924 (19 
69) Mffl<Wt£M. mtt£. 2-7x^4. 6-f 
X (h'J^roMf/l') - s-h'JT^V, 2 - (p- 
7uiV7s.~)V) -4, 6-h'^(b'J7D/Mf;H 
-s-HJTv^ 2- (p-h'J;P) -4, 6-t'X 
(h^o/Mf/l') - s-b'J7y>, 2- (p-* 
h*v7x-/U) -4, 6-t'X ( h'j;n/Mf^) 
-s-h'J7^ 2 - (2' . 4' -^Wk7i- 
)V)-A, 6-W(h^n/Wf*)-s-h'J7 
yV s 2, 4, 6-h'jX ( hU^o/UX^) -S- 
h'JT^'y, 2-^^-4, 6-t'X ( HJ?n;kX 
- s-h'JTyX 2-n-7^-4, 6-t 
X (h^wMfW - s-hyryy. 2- (a, 
a, /S-M>^n;pxf-;U) -4, 6-t*^(hU^a 
Wf;W - s — MJ T^'i^WJBitaSWf ^>*L4 . 
[0069] ^<0fl&. lUBBft 138849 

£ltofl:£«L 2-*f-y/i'-4, 6 -fx 

(b'JWf*) -s-h'J7^, 2- (p-* 
f-ywxf-y/l-) -4, 6-tx (hy7n;M^) - 
s-h^yy, 2- (p-^h^fvX^-y/U) -4, 
6-t'X (h^n/Mf^) -s-h'JT^>, 2- 

(p-^h^rxXf-U^) -4-757-6-hy ?n 
;Mf^-s-h'J7yyf, me 5 3-1 3 3 42 
8-^ie@^-fk^. 2- (4-*b*v— 7*7 

h-1 — W -4, 

-hUT^y. 2- (4-Xh^fy-t7N-l-^ 
)V)-A, 6-t'X(h'J^WMf;l/)-s-b'J7 
v'y. 2- C4- -t7b-l 
--f/10-4, 6-t'7,(h'j;o;Wf/H-s-h 
•JT^'y, 2- (4, 7-y/h^y-t7h-l-^ 
)V)-A, 6-tX ( MJ^n;M-f;P) -s-h U7 
y-'y. 2- (7tt7h-5-' f/W) -4, 6-tX 

( h ij;o/wt;n - s - h ur^'y^ imm^3 

3 3 7 0 2 4-mHffiBtt<Oft^4ll. Witf. 2 - ( 4 
-^f'J^7i-yH -4. 6-fX (b'J^na^f 

/w -s-hury'y. 2- u-P-^i-3-yxf-y 

;y7x-;P) -4. 6 -fx (HJ?aa*^) -s 
-h'jry'y. 2- (i-t7f;i/t-i/y7x^;H 
-4. 6 -fx ( hu^oo^f^) -s-hury 

2-y-Qnxf-y^7x-7l— 4, 6-fx(h'J 
;oD^f/H -s-HJT^y, 2- (4-W7x 
y-2-f-by7x-/U) -4, 6-tx(hU?n 



u*+)V) - s-b'jry'y. 2- (4-ft7xy- 
3-b-l/y7x-;H -4, 6-fX(hU^oo> 
f-HO - s-f'J7y'y. 2- ( 4 -7?y- 2 -£'- 
uy7x-;H-4, 6 -fx ( MJ?nn.Xf7io - 
s-hur^'y. 2- (4-^yy v 7 7y-2-f-i/ 

y7xXyy)-4, 6 -f X ( h iJ7av*+fr) - s 

- h y 7y'yf& , ff itws c: t l> . 

[0 07 0] tfc* F . C. Schaefe r^tCj;^ 
J. Org. Chem. ; 29. 1527 (1964) 

mm^t^. mut. 2-^^-4, 6-tx(h 
y/D^f^) - s-hy7yy, 2, 4. 6-hy 

X (hU7ot^^U) - s-h'J7y'y> 2,4,6 

-hux ( : jy'u^^jv-) -s-hgry'y, 2-7 

$7-4-^f-;P~6-hU 7'n t .X +}\,- s - h 'J 7 
v->. 2-^h^y-4-^^-6-hU7nap<^ 
;y- s - b "J TiSym*. Wzmfh i i: 6 . 
[007 1]$ ffPH36 2-5824 l^IEK^ 
ft-£tk 2- (4-7x-^fl/y7x^ 

;y)-4, 6-fx ( hy^nn^f;H -s-hU7 
y'y, 2- (4--^7^- 1 -7-tfi/y7x-/H 

4. 6-fX ( hy^OD^f^) -s-h'J7yy, 
2- (4-p-b'J;L'7tfl/y7xXj|/) -4, 6- 
tX(by^DO^f^)-s-f>J7yy, 2- (4 
-P--X h^y7x-;U7-tf-U-y7xX;W) -4, 6 
-fx (hU^on^f-/W) -s-h'J7yy, 2- 
( 4 - p - -f V 7°o f 7 x -;P7-fe f- u y 7 x ) 
-4, 6-fX ( bU^QD^f-^) -s-hU7y' 
y, 2- ( 4-p-Xf-;P7xX;P7-fef-l^y7x- 
)V)-A, 6-fX ( bU^nn^^;y) -s-hU7 

y'y»fi>.rt#T#s. 

[0072] ^¥5 - 2 8 1 7 2 &mm<7)il£fyl , 

P!l£.(f, 2- (4-hy7;^n^f;i/7x-;l/) - 
4, 6 -fx (hU^nn^f-^) -s-by7y'y, 
2- (2, 6-y7/^o7x^) -4, 6-fX 
(hij^no^f^) - s-HJ7y"y. 2 - (2, 6 
-y7no7x-;l') -4, 6-fx ( hg^na^f- 
;W) - s-hy7y'y. 2 - (2, 6-y ? 7'P*7xX 
;y) -4, 6-fX ( vmuutl-il) -s-hV7 
V>£m?&Z}:tfX'Z&. 4fc, WWPF5-34 9 2 
0#^«fciE«^ 2 . 4 - f X ( h U ;no^f;W - 
6- [4- (N, N-yXh^y^/^-;Mf/P7S 
7) -3-7n^7x-;y] - s - b VTifytfffll.tz 
WfbtLl . 

[ 0 0 7 3 ] iJCC. *KB^fc*Jtt43tfi^BB*fflWi: L 

IEHRsS (HI) tI§iiSt^l&Mtflf5;i: 

[0074] 
[ft 5] 
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-«* (HI) 

' 9 ^N-6-6=N-0-R 6 
* R' 

[00 7 5] tWCHR* (HI) tCfe^T, R 4 &tfR 5 
v\ ffiKHRsi; (III) fcfcwt. RWR 7 fi. #>» 

aifc . . mm ix »x i x < T^$m& 
££<kA,x'^xi>£^mk*.mm. ^rvmm, tnn 

*y^S. M$**yS, .xrt^rMS, XteW®tt 

j*l/0>Tt>J:<, W§Hi\ OTi. -0-. — NR 
8-. -0-C0-, -NH-CO-. -S-. &#/ 
Xii-S0 2 -Sr. &P)im&mz'&&WXi>£v& 

w®L2^s<nT)v*vvm*mt. rwr« 

[0076] fTEHR* (in) X°mtiMt-&fa<?>% 
VmtLX\t. p-7 b*y7xx;W2-N, N-y'T* 
^7 5 J 7o tVI/^r f> y yA - o - T U /PX-f- 

>k p-^f^ft7x-^-2-W7t yyrne 

* 7 x x;w- 2 - * V 77d t/Uy- V y** y^ 
-o-^yy^x-r/k p-^f;W7i-;i'-2 
-W7t D yrot/^ h y** ^ - o - n - 7^- 
;lx— fvk p-t;l/7t l J77x-/I'-2- : E;l'7* 
'J77d t/i^ f, ~>i, - o - r »J ;i^x— . p 
-7- f^fy7x-;l'-2-Til'7* 'jyrnt/HrbV 
:*^A-0-n-Kr>'A'X-r/k p-^f-;Wf-^ 
7 x x;U- 2 -^1/7 * U 7 7"n tVl^ h 7^ y A - 
O-^h^yXf^f yXf;H-f^, p-^f-Zl^f-^ 
7 x -/W- 2 - 1 ;l/7 * U 7 7°P tVPy- h Vit* yA- 
O-p-y b^y^M-ZKyy/l'X-f/k P 

f ;i/f ^■7x-;i' - 2 -^7 * D 7 7n y&v*r h y * 
3-yA-o-yf-^ y tf/t'tfx/kx f-ztx-r/k p - 
^f^l/f^7x-;l'- 2 -*;P7 * V JTuM)V*r V V 
^•^f yA-O-X NJry*;l/*'^Mf- ;px-f P 
- 7 f-ykf-* 7 x X/W- 2 - * ;W7 * >J 77°D tVUT- h 
y^-^yA-0-4-7'h^ #/U*X/L-7f-/UX-T 

/k p-^f , ^f-*7x-yp-2- i &^7* yy/Df 

;kr I- y it^f y A - O - 2 - X y # )VX-)V3L+)\, 
x-r/k p-y^-;Uf-^7x— ;U-2-*/k7*- U 7 
7o tf^T" hy^yA-O-^b^ y j))VK - )V - 3 
-7d^-;H- r/k p - ^ f-^f-tf 7 x x/U- 2 - 
x^7t'j77p tvuT- hy^-^yA-o-^y y/w* 



[0077] wmzmhymimmt. ix, tm 

2. 2' -t*7> ( o-7on7x-;U) -4, 4' , 
5, 5' -rh77xX^tMS^y-;k 2, 2' - 
t'7. (o-7"C?^7x-;k -4, 4' , 5, 5' -f 
h 7 7 x x;WtM 5 ^V-;l/. 2 , 2 ' - h'7 ( o , p 
-y'7007x~^) -4, 4' , 5, 5' -xh-77 
x x/ptM 5 ^y-;K 2 , 2 ' -h7(o-?nn7 
x^;U) -4, 4' , 5, 5' -rh7 (m-^h^y 
7x-/K tM S /V-/k 2, 2 1 - fx ( o , o ' 
-y'7na7xx;i/) -4, 4' , 5, 5' -rh?7 
x -)V 5 ^V-;k 2 , 2 ' - 1'7 ( o - x h o 7 
xX;W) -4, 4' , 5, 5' -fN77i~/H:^S 
^y~;k 2, 2' -t"7 (o-yf;i/7x-^) - 
4, 4' , 5, 5' -f N57i-RM 5^/-;k 
2. 2' -t'7> (o-bU7/M-nyf-/l/7xX/k - 
4, 4' , 5. 5' -xh7 7xX^tM$^y-;M£ 

itfBu 1 1. Chem. Soc. Japan, 33, 
56 5 (1 960) &tfJ. Org. Chem, 36 
(16) 2262 (1971) fcd^S*l"C^S*ifet 

[0078] *^{;tJ(f|,3ia^^Ji: tt, if® 
tfflv^iil.7-h^yAX7x^t LTii, 3-<y 

y^D^-w$77^y-2-ty 3-r-feh^y-^ 

S77^y-2-^y, 3-7at^x;^Jfy^ 57 
7'7y-2-^y. 2-T-lrb= 3 fy'f 5 7^y^y-3 
-^y. 2-THr h^f y-f 5 7- 1 -7xXyU7°CA°y 

2-<y/>fp^W 5 7- 1 -7x-/i/ 
7"nM°y— i -jj-y, 3 - p - h;l/xyx;l/*-;^df. 
y^f S77^y-2-^-y. 2-xh^y^;u*'x;^ 
^y-^ 5 7- 1 -7xx^7-n;\ a y- 1 -*ymifim 

[0079] M^ft®comi?mmu. wmn* 
x\ io«ft^*tffl^ttJ:<. 2om±mn^^ 

tt*flffflLTttJIW-*£fciT&4. MBIT, 
[0080] <ZnM<?>mt\lM>*mie>*tf§L®dt& 

<mt ixiz. mefflffl. mmm. m&mt 
[0081] mmmftimb ixa. wft&. %hti 

*<7)M#MklXli. 000 (BM C 

he mi e%M) % y*'7r 7 77.F 1 4 2 D . |S|F 1 
7 2. |5)F 1 7 3. [51F 183 (£Lh. 7cB*^y=5f-fk 
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^lUt (ft) H) , 707-KFC-135, [h]FC- 
1 7 0C. 7D7-FFC-430. RFC-4 3 1 

ttSX'j-xA (») W) » f-7oys-l 
12, RS-1 13, PIS- 13 1. US- 14 1. R 
S-14 5 (JSLb, KfflHF (ft) 8) . SH-28P 
A, SH-190. SH-193, SZ-6032. S 
F-8428. DC-57. DC-190 (liLk. 

yyn-y (») K) nmsh&x-ftmtix^hy vm 

6. WfBffiiffii!H«l<Oflffl*i: LTli, 
*Wfl*6«5%iaT. tffc 2 XOTT** t 

[0082] *^aj^^^S*l4a@-fbttfflm^ 

flk tT^«{£»J^-ir^$-ti:l»;i:* { T^I>„ «re« 

5yfc£W£»ftU **WWW*k LTtt. h'J*^ 

^h^fyy^y, r-'f Vyr^-hrnf;^ 'jx 

^y. 0- (3, 4-x^^v-v-^aA s df^;i / ) xf- 
HJ * Mf-i'S' 9 y^£^ff £ .1 k 4 . itufB® 

tflO%&T* ftfcO. 0 5~5%-C$>4;ik#*f4l; 

[0083] jSBtettiBWL fiyfwwi. ^ss^saes 

but* 4 i k tkm-eh 4 . £ <o s w<*>fc*>fcM&*3e 
ffiMc i 0 flHMMHSJWfcttflH-* - k 4 . ME 

m&mmu. zumtfrnrnt i 5 oxasLhoajK 
ti o#ia~i 5 oina^aaojiS'riMiiKii dm 

J: 0 4MB 4 1 <0*&»«fflTS 4 . ttlBffi&tt* 
feflJkLTIi, UV«KtctJV^Tj*!Btt* I *<, MI 

K ^^f^7>-#6 0 3. b7h'J7t i 7-7';V- 

boh. -75^ h/u-y. *w Tt^K^y-ya 

k>W «U 1 0 - 9 7 0 6 1 

fS^BFFl 0- l 0 4 8 2 7#&*K>ft& 3 F3 -68 

37 5^ j m\zw^imw^M\z^x%h. tuts 

«fiH7j-$*U0%OTT-*D. 0. 0 5-5%« 
#4U*. 



[0084] *«0flMc. *m«3tffi!ftwi:tt«tiliffljs 

^Mit* * 4 1 *t fi£*ri&&xf - u y 

<r>?m&®±mz wm-ri - k ##4 u\ mis^ji^ 

-/k is-t-7+)V-p—7\sV-)V. t'DXfn- 
;k t-7f;Wfn-;k *yy<«f/>\ 4,4'- 
f-tft** (3-^^-6- t-T^l^xy-zk) . 
2, 2' -^f 1/yh'A (4-^f/l/-6-t-7'f;l' 
7x/-;P) , N--bDV7x-M^n^y75y 
fe "J ? A«^##»fc:¥tf 4>*iS . WiESfcfiMfjt 

0. 01%-*«J5%*«L^. 
[0085] £^tzEtT, K*fc«t S*^lfl^S:R6± 

[ 0 0 8 6 ] § flMtftl!!«*tt*a[A'f ifcftt 
yKfy^^lz-h, hUxf-uy^'!J3- 

^^'Ji ^tf«ifc*f U 1 0 %OT-m&irr 4 ; k #T 
1=4. 

[0087] BUb^aaiirtiwflSK, s^^ttt^ mm 
*wm.wm*?. &w? * k comm'&z wmt& 

^jimx u 4 z t 4 . mrnmu^m 

MMlztM'XywmZGt&XV'?-. Witf, WWB 

5 9-44 6 1 5-f-^IH, ^8354-3 4 3 27^ 
#^BS5 8-1 2 577^#, #^K5 4-2 5 
9 5 7^«L WfMHS 5 9-5383 6#^«, 
gBaS59-7 1 OAZ^'jMlZtmZtlX^&kotpX 

fflt**.T)Wc?v4 vwrn^wmtftmizmfhti 

4. 0«Rfc*^jK>BBIt*<-6-b;l'O-XSai 
fjtfeftfS £ k 4 . 1 I^ffi^*S!*^ ; rr4^U 

c: k 4 . «MC, *ffl^H4 1 3 9 3 9 1 #bjbb 
§t;fSmo^y ( ^ ^ ). 7 ^ U h k ( * * ) 7 
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[0088] mffiimm%Tii>* u vimbu 

Mint. 50-300mgKOH/lg 

comW^MBt , 1000-30000 ocommoMm 

¥m>ttZtt&h<oimiR.ztiifflztii>. mm 

W5 0mgKOH/l g&ffiX'fo h k , 7/1^ U ${ft 
tt#*£<ffiTU 300mgKOH/lg^ 

i & k nm$zn&ft<&mimmt>tm< . mbt;u 
# u w y u ^-<t>® . i o 

0 0~3 0 0 00 0tf>KH#iffiL<. ftlz. 10 00 
0-2 50000 *>(EH# i U>. UIER1¥% 

^¥«*u o oo*arca. mmm^mmmmm^ 
mmvb o . iuie«4¥^*^a^3 o o o o o zm 

ilk. ««tt#SHfc«T1-&. «SR<OT;^ 
[0089] <*m^m^l:ffltlJl^^i!l> 

ilS, 4HK#£^SflJfc8)BLTll3S-r4. 

[0090] f<i!B£l^'J^JlftMi: LTIi, * * y- 

spox— fvHB ; xfi/y/'j a— rt^yyf-^x-f 

'J awkXfvWXf-A'X— fvK xft/y^ij 3— iV^ 
/xf-;ux— r^^)^U ;HS ; .Xf-JHr 

ay/l/^T-br- h . xf-;H:Dy^r-fer- h^<7) 

xf-yy^D 3-;i^yyf-;Kc— x/K y'xfpy/ 
'J n— A^xf-zio:— rA\ yxf-yy^y a-)Vi?X 
f-;Ux— r/k y'xf-yyyy a-yHf/Wf/l^x- 
T>k y'xf l/^y y 3-;^yxf ^x-f^k yi 
f - y y ^ 'J 3 -/FE y 7'f-^x-x^^^ >;ifi/y / 
ij 3-;t^a ; mei/y/'j 
t — h . raeyy/y 3-^xf/i/x-t/i^7-fef- 
h#c97°otyy?'y 3-^r;Udf^x-r^7-fer- 

/Pxf/l/tby, y^oMfyy, 4-th'o^-y- 
4-y^-2-'<.y^yy^0^by^; 2-tKn 
^•yrnf^-y^xf-zP. 2-b h'pdf^-2-y^ 
7*ot#y§?y?-;k 2-tHo^5/-2->f-/k7"n 
t*yg?xi?yy xhdfS/»»xf-;K tKn^yfj® 
xf-/K 2-t Nn4f$>'-2-.X?-/k/*yBLXf->k 
3--X h^y7Dt^yt^f/k 3-y|^y7°ot 0 
sJ-yKxfvk 3-xb#5/rne^-y|jLXf-;k 3- 
xhdfjyrnttfyKxf-yk »®!xf-/k BS£/?-/l/ 
^xxr/l^ffjifc^f 4>iiS. S-O+T-fc, x^ 



U y ^ U 3 y'y f-;ux— f^^tfO^ 'J ^ -;px*f 
/HB ; xf-yMro 7 A- 7"T-fer- ht£<7)xf-yy/'J 3 
-A'T/l^PA'X— riPT-fer-hSR ; 2-t Kn^y7° 

3-xh^f yrpf^-yitxf-^^xxf ;HH; yx 
f-i/ y y u 3-;uy'y f-/wx— f/ws^ yxf- i/ y y y 
3-;i#>'#?2 U\ 

[009 1 ] N-^f-;W*;l^ATS H, N, N 

-y'yf7k*/l^7$ h\ N-yf/^/^T-'J Ks 

K, N-y-f-;HfaU Ky, l/*1-iVX)V**i/ H. < 
yy>x^-;wx— f /K ^^y^x-r^, T-fehx 
;ur-fehy, ^/*oy, *rnyi, *ru;M», 1 
-JS99J-)V. <yy>r;p3- 
K^yy>. £liSif;K y^^^y'xf- 
;k 7H yil^'xf-;K r-7'fn5^by, iKKx 
fuy, ^i§7°nt°yy. 7ix;n:ny^77-fef- 
h^>S» jSTO^I^^irri. i t i t ■# h . -e^* 
■C't . xf - y y ^ U n -;uyy f-^x-r^^y" U 3 
-^X7f/H, xf-;Hray;prr-fe'f- h^xf- 
l^y/'J n-^T/K^x-f/l'T-fef - hi, 2-t 

b'adfyrnt-yKxfvK 3-y h^^rot^-yK 
y^;P, 3-xhdfy7°nt^-y^xf-;^coxxr^ 
y'xf - p y^ u 3 -;uy'y f-;px-r^^ y'x^- 

[0092] ma^wtmM. 1 aware. x« 2 aw 
[0093] *m&*mm;mmkffiim«m 
(i\ *jwsfc*j»t*rA'*y^rJittiitiiB (ik^cd) t, 

xf-uytt^ttftMt^ (file*®) fc, jeS^BB^i 

[0094] <*^j8sett^fl:ttfif]|gH«i|tj<^]S 

wwmmt. mmmiizmBU mmt. *-7>*x- 
WfcRl^$*i"f , ^Ji.(f^.7 o y-ft. o-/U3- 

0iE^&. X'J-yh3-hS. x?XWl/-y 

ay3-hjs. y>-7 L y3-hjS. ^3-h$, v-f 
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1 1 o°c-c3 o#p^~i 5<ftfflMmx'$>$>. mz, 
[0095] ( ^mm^mmmitmmmm^m ) 

[0096] *%wn*rfm®ftmiMitffi§imm&.^ 
m^-T^yy (mi) ■t&ztizxwmztiz. 

M m W-<F># U Xf- y y r y 7 ? 1/— h 7 4 iftfDM 
£}$ffc 1 1 ±Kfi$*«Sfttt!^tttiii{il 1 2 £ 
MTPfatLT. m-SlzXiX. $m7<)UAl 3H£* 

1) . 

[0097] mf?m2 79424 2f^m 1 1 

0-97061 ^AmzttTmnwrntzMz. 
izmm t mmmm t vmz , a^syr*-* Paint; 

ttffiLfc£WMaK¥<W;Wn£*rc^4 (02) . 

A 2 4 ««±C7$ h §*ufc, 
[0098] *»WfctiftS *^™*ffil!fflMttt«IB 

0. l~2O/tmtf5«H#0±LV^ 0. ljum 

m£t3^X$ffi&<toB££.f& tXUMiz^M^mX'h 
6. 

[0099] flitf, Ert^MBkOfcftwSSB/V-yi: 
H^ktTJi. 0. 5jum~5/zm#jJil,<. 2//m 



[0100] *»H^^^j»3tffi?Bg^ttffllliJffl6¥ 

ST* -3 T ,4 fc^Jltt«>1Mrrl«J« 8 i iffit 
U\ JlflcWCtt. r7py (ftftffiflD . 'Jx?-y 
yry7?y-K ;K>jxf-yy77?y-K ;K'J7 

«rc& & . i *> b Aj&mm t o . fssit 

£»{ttf>JP3i:lytii, 5~3 0 0//m##f£L<, 1 
0,um~l 5 0,um#'J:9#f4U\ S^mOTTli? 
5*-^ a yi^§l-sS03M6i(CFI2."t*fcft. WVX 
LiVv^lB^vV^AS. 3 0 0//mj:OJlv^i:a!i7 
5 ^-y 3 y<Oj»^IIA«jSiS Jt 5 ^-y a ><m 

[oioi] miiriiA v^mm;*mmmzmfSL 

coMIttfflfc LTJi. x^y y>r^ 'J;H?x^r 
yy^fi-^ft^T-y^ft. 7.^yy^ (^^) r^U;H6 
x^f-;^S^^7-ytt. t'x/l/h/t/xyt 

^) r^^nx^f/k &t>' (>^> 7?y;m7> 

^ t S t*x;i^> (jt9)7?V /Hi^ r^ft*^- 

aw. ajusaEAUff, 1968^10^250^) 

[0102] «c^3&»8 orcii^fflMfiftfc 
* h&mmw$mm ixmmi%mt&z 8 o -cm 

ovzmtz^m&x'&mcotf u 

[ o i o 3 ] ft t i^mmoMfaMt LT(i. # ur 
nt a yy^U3-;y ^uxf-yy^U3-;u, 
f-;y7^y-h, ysrf-;W7^y-h, ity+ivy? 
y-h, h | j^yyvu7*7.7x-h. ^yy>y"7x 

h twTi tttfxzh. mm&mmmcomzii 6 * 

t'feSt 1 /zmJJLhWT«^l!!Ifl*^k:iRJ|W-Sii: 
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frt>® 100m mJWTHRWCJb 0 , ® 5 0 ju mJBlTtf 
[0104] HUIE'WSfflU:, BttWtf>I8*iflflrtf>I W 

0U(f » #HB34 6-2121 #4fc$K»ft&E@ 56-4 
0 8 2 4-f &$8£t£iW; f^l/X-r^/**-7l^ 

ffl^i?-ii:S:^(f h d k **T'# & . *tf»f Tt> , 8fc . # 
'J t'x/UTVI^-^k^'J h-ia'n 'J F y<0ffl*-&*> 

/V%M±X'fo h fc L < . # U t'^WtP U F y 

LTtt, i^ifiSrJillJBftO 1~7 5M*% 
#-J&ftfJT"£> 9 , 1-60 L < , m 1 0 - 

5 0«M%*U 9*i U\ 1 «»%*iit"(±. i83ttt 
8flSk^#fr&*tttf#£*vf. 7 5^fi%£g;t 

it, msmrnimr-rt. mmmmmztix 
\t.imzm<mo. i-5umtfmv<, o. 5- 

m^mmmm\tmimm& 1 x . *m&* 
m8&mMffl.mmwm&ift&zt&x-z 

[ 0 1 0 5 ] *8 . »l^ll<^»«Wt»««»* Wt 
1^Ili*te»fl*Sffi0 3 Pittt#£5'C, 0. Umg 

jzngM^frtffo^x m.%mm<mmmm^v>M 
j/isAxaxv^j-isyy ov&tfx r>ftt u\ lute 

£fl7 *;KkOJ?^k LTi4, J!)5~10 0jum^ 

K, 7jtzm~l 5/im*U DtfiU*. 

[0 1 0 63 <^m^tti^51^ttitIi®g¥«f4C 



k LTtt. 5 0*C~1 5 OntfUtt L< . E*$tf)»ffi 
kLTii, 5Kg/cm~2 5Kg/cm#*nM£*ft 
T*4. ^S^-S'ayOiSKkLTU:. $8*31 
«T0 . 2 m/#~4 m/#j&«Jff * U\ »JB6in- 
1 3 0°C- 1 4 0°Ct* 0 , ffit^^UEA* 1 
0 K g/c m- 1 5 K g/c m, J8i*jSK# 1 m/#~ 

[0107] ( *^»ttHffiag«*ffi) i * 
t, mmzx ymmft±tzm&wm*#mBm.f& 

-yMJIioIi (IS®) fc, 1 5 0°CtLhT« 

[0 1 083 <IgCD-AlS~ClS>i-f . @BJ^ 

iSfcov^T, H3tffiv^Rt«. =Sr*3. H3HU 
*9-7^;^-3i-yr^>f (coA)W7^-f 

•v— (ha) ttt,zm^t>ii&immtix . 
^m^mjmmmmmM *m*i&&\£o\ ^x 

to 1 09] H3(c*nvc. Axg^-fiot. mm 
izmmmmziit&v-ytfyxm, mw?* 

1 *4V^i7 , 9^f-y 7 7 ^^A^k^JS 
a*0*»T, ^ft^ffii5L^ft<737^" y7 

'JV^CVDfcJ: ■ INkWR^Wa^J^JfiL, 
7*b'JV/77^- Zmfr&hit& i k t J: 0 , ^b b b 

Z*, ffi B B B rVX7V^I^AP1. 2 8H-36K. B 
flIJMfflBttfl 1 9 9 8*«ff ) . 
[0110] ^rfc. mrlBTFTTl/-fa^ii^2:ffM 

[o 1 1 1 ] a^ve, Bist^t-iac. *^b* 

ffiKfflMtttSMi*3 3 *ZW-y3 2<n>wm.^titz 

at?) v 7 y * -y y u > ^«yixs ^ff a ^ k & . 
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y?y* vto yymcommt lxh. h y* b*^ 

v- U /l^f.#ffik r-*99 x ) d ^7"n tVU b b 
7>\ /3- (3, 4-x,^yy;o^y;l-)xf;l/ 

by* ^j/j/^^swfftifcj&^cs*. 

[0112] ClgtSrti 3 fc. tgist ^ 

#T I TOA^-yX^k^^ftE^ny?? b* 
v> o VI8l£0tJB0ft* Htt4 fctfxo 7*h?^ 
3 4fc*H/CUV||#**. 

[0113] BIS*c*J^tJgJi!t$<i«:*m'S9ttt* 

tzitLxmmtmiz^ mt^tLxa. mi 

(fgH(tl4 3 6nm), i« (»£3 6 5 nm) *$ 

^lfrW£>*U ifi^+Ti, gfik iik 
tit £-£tf 3 0 0 nm-4 4 0 n mffl&<7)m?mtf®tZ 
m LV\ #P¥6 - 5 9 1 1 9#4«Bfceao 
J: o fc, 4 0 0 n mtLh<7)^c03l£®i^2%mT'C 
&43^7^k?-^£tfffflkTi>cUk 

[0114] <xn<z>-Dxn->mz. mmzx 

E**±fcJ3 (74 MK^^MS^ttfftS^tt^Jitffl^ 
#63:4Jl<0*»te*£llli* LTv^- ym&LZ'fi d I 
S (IS©) fcowc§ffiJ?t4. @3tf>DIgH^t,fc 

UW-y3 3A£j&ftt4. 

[0115] lyie^^'MS^tt^-fktttiliSOll^^ 

k LTIi, 7/k# Utti»K<o«»7K»ffi*ffiffltS3&«, 

WCfcJ:i\ TAo&yffiftJIfcL/CWk T)VAV&m* 

m-itmm xm^ h y «>a, y ^a > . 
r^u^suiffiMfflii (M. flashy? a, jjasay 

9 *rA ffi&M. ( #k ^^Mlth'J^A, 
^K*y>A) , 7>*-T. x^/U7$y, n-r 
ntVk7S>\ ylW^. MJxfvWTS >\ > 

f-^^x^/ursy, : J*+frx.9 s-tvr$y* by 
/yrsy. t;w«yy. rb^r/t^iyry^yx^A 

t b'P^v-blS (^Ji.{frh7^f-/Pry ; t-'7At H 
o*v-b\ fb^xwyt-^tKnJfyn , 
en-/k t^y^'y, 1, C5, 
4, 0) 1. 5-*JTfVi'9v 



C4, 3, 0) -5-;t^i«EtHJW| 

ry^-^At Hndf^h\ tyx^y-^rsy, v 
x?/-;k7$y, b yx^y-^rsva'iDJffiL 

v\ KnEr^yttftwoaKu. o. outfit 3 

0WA%t'fcy. pHiiS-l 4##£kV^ 
[ 0 1 1 6 ] i fc, lfli&*fc^tt^&43S3£tf»» 
fflbLXli. *?J~)V. x?/-/k 2-7*PAV- 

/k i-7°o;w-/k 7^y— ;K y'rthyr^ 
-/k xfyy/ij3-;R/^f^x-f^< xf-u 
y^ij 3-;w;xf;i/X-f/k x^-uy^ij 3-/1/ 

by. X^/PXf-^y-by, y^oMfyy, e-# 
7D7?by r-/fn7?hy y>f;l/*^A7 
5 b\ i^f-/b7-feb7$ b\ *+A*fc7>ibA'7 
5 b\ fUgX^k fli^fVk e-#7 0 C?7??A s 

N-^^yt°oy b*y*p#^fc¥tf 4>*i4. 7fcfc$iw 
tt^*MW«l^>aKtt, 0. i«S%-3 0«tt%#- 

[0117] #ri59ZfltiK£tt. $ ^t^noffffiSttffl 

m$0 . 0 1SC*%~ 1 0KM%ifflt tv\ 
[0118] Uttl ?§lt UTt. $>4^(±PSSM 

tt, «Hft"5i6. fy-vfy/^ X7U>f 

yi/xM&%t*mm. b&M&uamimiizmn 

3itc73iaomic7]cstrgSrAii4 c: k h^mx-hz. bp 
mix. mm. mfcrntzxivyztimzfiizk 

* i -C'#4. 

[0 1 19] <lSO-EXS->SA>fc. 15 0°CU1 

itMi^ffaxa (iso) tonTUiw-ft. 03 
10-15 OtHSK-^U m%m<r>^)ivy^-^m 

Z\Z-£X, oy??h*-/l'3 3B<7fflffl8Vt$:)&t>fr 

znmmiMWzffiVzimtfwn 
4. asm s o~2 so^fc^diarr 

t% ITOMl 5^A-7^;±0IStt4. ITOct) 

1 5 0 0-2 5 0 0:*y?'Xhn-A 
(0. 1 5-0. 25^m) T&4. 
[0120] fflEia®^a. * >y h7V-K Jf-T* 

izm&mffis&t Lxit. mmi 5 0-2 5 o*ce 
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fto. mms&. witf. 5-9 o#n 

-h±T'M&£lTd*§£fcl45-3 0#ig. 
t^£fin*£fc«:3 0--9 0#ISI) "Cfti. 

w& t'izx hjsam&4m£smti - 1 x\ *Km<?> 
doiocLt. wmfatt, Kant. Rt/mzm 
[oi2u <^^ffi«ig-Gx^- 1 ia->xa 

®-®OflL II 3 fctiftS GIUT'^-f <£ OC, ±IT 

Oflyt*->"fb0fci&te, i Tox7fy?i7*M/ 
-y^?x^3 4^iiL-cuv3feB3|tr^. yithVi?* 

v ommm&>n*\tm i ^ 3 ^ m t$> & . u 

A-§;fvo>£^»#*> I TO 

[0122] *<om. 1 ist^-r «k 0 7*hui; 

k LTtts WHWa 5 1-72 50 ft MBB 5 7 

- 8 4 4 5 6mm. *H#ff 4 1 6 5 2 9 4^BJ,W 

s-uvrt&wmfo H 933 7^Bj$fflm*. ft 

IFF 6-22257 3^'mW\iZffllZiXX^& . ft* 
fltotfJIKSi: LTt4*/x?y-/iyr$ yfc^f-;^ 
;^^>-Fc7)7 : 3^I£MfrW4>ft§. §MXn 
14. S$(45 0*0-8 0XTC2#~1 O^I^MUM 

mmnmmzmm mmx-^mm 

<i±3. 5 mx-h frmtth s . 

[0123] &}i<n*mM&mmmmzZL o . c 

o a^>h k. a ft h wmti&sffi.* Tivmm. £ ti 

mmwrnmn. 2 ) mmmmt <^*tt > . 3 > 

»XaWK!l7n-tt4 ) l7n-»o«fl:tt (fflRtt) 
5 ) WaWll^tt. 6 ) 7 ) m&SMi&XtfS. 

. %i>nbLX^Zti&. 
[0124] 

immi wt. ^mmmuzx^xmmzmw 
tit/*. ^?mt^tih(7msm^M^mmtih <>*> 

[0 12 5] (HJfeMD 

<*xriB83eeiR«{tttfflfliifflj«ft^fii6>> ? ? u ^ 



K4 0. 3$. 3-;nn-2-bl<D#yrne;W 
^;yt/-M19. 7gR. >-^OA.JfS/;M^^i;u- 
-N90. 0^ (*SJ&Jt(428 : 40 : 32) 

7 or. sBM«rrc*aM«*L. v-65 (mmm 

(B)M 2, 2' -77"t**- (2, 4' 
AUC?^MI;W ) 2. 7 5«S:«aillL, 7 0 C CC'4B# 

issna**** Lfc . miz 8 0 xrc 1 mmtwm 1 . 

n -'V*'* y 1 0 0 0 SfcfliflTav 

[0126] K^mmxmMikmtmmnmmt 
x^xmntim^ 2im&m.7°uwv? 

ya-y^/^f^x-fmf-M 2 0«*gtf 

12. 2, 4-h'X ( MJ^on^f/H - 

6 — [ 4 — ( N , N-yXb^y^-iMWS 

y) -3-7'n^7z-;p] - s-h'jry'yo. 4 1 

ffflVifhVTVxT'ffi' BOH («± 

r ) 0 . 0 2 2 5M*a5k 7 -y **-5HS?SffifJ 

F176PF (*B3M>*«) 0. 0 3Sflgf^)J¥ 

EMKSiWMi-c, TFTkiTo^aaiyt^-^^rt-s 
^L. i ooxwx-yyPX'iftffi&iml. 4umm 

[0127] Z<W8dt&M±.£.. *U V-)V7)V-3-)V 
{9yV m) IS; PVA20 5. 80^;W 
%) 3M4a5k. &®*9 7*Aaa>fcfc$B8R3fi»rl 
fflM?SPl^liJ¥* s 2^mfc^l»chdtcM?iiL. 100 

i tnzm* nft&iirti f-z-hi-v—hX'fo&y * b 

■?X?$:mteX. 2KWJHJtffi*«Er-C, 6 0 0mj/ 

cm^co^Srfi 1 ^, i^4%^yx^y-;ur5y7K 
^^ffl^rxri^^ IHtiliLit. Z<M££®t<z 
MftE*mi*m^X lOOOmj/c m^cO^fclT'E 
^L. -e^2 0 0'CcO^-7->4'-C3 0^»U^ 
[0128] #^»tL7'i^lB«^i?«$iifc^2{44 

^{4 3 5 0 n mtf>tfegT 9 7 %f* -5 ^ . 
[0 129] COtt»JBU:fc, ^i'iSfcJ:!), 0. 
2umm<V I TOJKSr^fc. i^)±t$ 

I TOX-yf-y^l/y'Xh^8 0°CT'l 0^0 
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7:3) frteiMmm&mLTMmuztf. rm tmmizHAvmmzm&iK. iToiw-yfy 

fz. ftt>tlti±.nO<?)ay?7 h*-;UDJg-C<DTI (fCAit7 : 3 ) O^MT'8 O'Cl 0#S«a 

tt«^ftts»g Lfc t <r ^ . £< SHb&^v^ it [ o 1 3 1 ] ( mtm 2 > 
[0130] ( mm 1 ) mtmrnm 1 -cm vz&mur < w-t^mmxm ( c o Am-m > >g§ 1 0 

)v%frhcr>m.%w (iiioimgKOH/ig,f it. wa»#2 o u mcDmm&mmmmvtz, 
[mwmmmmmm(fi®com h i ] 

.X f-/k* 9 9 'J V - h / 2 -xf-;kNdf >-/UT 9 U l— h / 
< y 99VU-Y/X99V /H^fi-£# 
<£S£fflj£Jt <*/Wt) =5 5/1 1. 7/4. 5/2 8. 8, 
** J F^iH : i= 8 0 0 0 0) 1 5.0 »MSG 

B P E - 5 0 0 (DrWfl^ <*) mmW9 VU-h) 7. OMSffl 
F 1 7 7 P (*0aM y* (1*) «<97 y***ffi$SttM) 0 . 3MS.M 
*9/-Jl> 3 0. O^tMSB 

* ^)V^)Vdr V V 19.0 
1 h^rx-2-7°nMV-^ 10. OWMM 

[oi32]^. ±nm^mmm±.iz-nmm mm^m^mti . 
i*6j£*&^*tt*«»3-£, ttniMwi. 6/i 

[4«flSffMfflM^$<7« Bl] 

(751x (flc) t!£>PVA2 0 5. 8 0t^%) 1 3 0«ftg& 
t'-^en'J Ky 

(GAFrJ-^-^gyftt^PVP. K-3 0) 6 O^igfl 

US* 2 1 1 OMM.^ 

X9J-)V 1 750®*gP 

[0133] mtzmmm\mmMf*mmz^thfo t, ^urot^y 1 2^m) osai^-hSE 
mmmmmma. mm*t. nmmfiA » m fmus. 

c ^m^Tfee^^-ftttitiis^^fflM^M^ffl^ c 2 ] 

^Bic^ftS^* ( mm= 1 4 Omg KOH/lg , 

1077) 2 1. OfiflgfS 

ynfl/y/'ja-^/^f/Px-f^Ttf-h 3 0. 0**95 
yXy^i U 7 'J |- -yl/A.jf 7^ y h 10.0 **gB 

7 «y*m»BffSSflaPJF 1 7 6 P F (*B3M >*U) 0 . 2 5**g0 

t'7 b 'J T f i T— 7/U— BOH (fc±y§€3*§8) 0.22 5«*iH$ 
2, 4-t*7 (by^no^f^) -6-4- 
(N, N-y'xb^fy^M^WWSy) -3- 
7n^7xx;;y] -s-h'JT^y 0.45«ftgP 
^f^Xf^irhy 13.0**g& 
[0 134] TFTTMfcTI TOj&»&£Si2»£JB ^^S^*±^ft^ttlSJitJit4'^ii^^ffiiL^>' 
KtUfc, (*$0. 7mm) <G±fc, TE* -h±fc3M5UaW- 3><T2: (*ti%timm.2u 
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0 ix™<t>0>*M XX*i$®f}3 o&coayf? hfr-frZ 



[0135] 
[HI] 





• ID 


GIP 


Bjf 




(iiWt-73/2/ Kt^JSttTJt^) 


1.34 


3.26 


2.18 


1.8 


^'>/J^>^v^-^^ts^{*(-tJ^ti:= ! 7/1 5/73/5, 








1.9 




3.75 


4.01 


3.95 


2.7 




0.31 


0.19 


0.2 


0.14 


7-[2-[4-o- tKu+wf jttV'jyV) - s- 


1.88 


1.28 


0.26 


- 


(*?a*-f>*C*)«^7y> F17GPF) 


0.07 


0.13 


0.12 


0.09 




COS 


0.004 


0.02 


00)2 




24./ 


- 


- 


- 


OJ.t**7>h*"9->3e»1BaCi±7^JWi*-"J>(l*>«, 
QT-2, B»£Hlft=30lt**4) 




19.9 






C.I. t°77>h^XD-l38»ixiS(S±7^t- | J>(*) H, 
YT-123, HfW*«ft-23?t*%) 




19.1 






CJ. fcy^h7>-l5:fl»«a(»Bft*(?S)». 
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CLAIMS 



[Claim(s)] 

[Claim 1] The negative-mold photosensitivity thermosetting resin constituent characterized by containing at least the 
alkali fusibility resin obtained when the mass percentage in total solids copolymerizes the polymerization nature 
monomer and carboxylic-acid radical content monomer which are 10 - 90%, and which are expressed with the 
following general formula (I) at least, the ethylene unsaturated compound which is 5 - 50%, and the 
photopolymerization initiator which is 0.1 - 50%. 



In said general formula (I), Rl expresses a hydrogen atom or a methyl group. X expresses the alkoxy group and aryloxy 
group in which the halogen atom, the hydroxy group, and the carbon number may have the substituent of 1-12, an 
alkylcarbonyloxy radical, an aryl-carbonyloxy group, alkoxy carbonyloxy group, aryloxy carbonyloxy group, an 
alkylsulfonyloxy radical, or an arylsulfonyloxy radical Said substituent is chosen from a halogen atom, a hydroxy 
group, an alkoxy group, and an aryl group. 

[Claim 2] The negative-mold photosensitivity thermosetting resin constituent according to claim 1 which is alkali 
fusibility resin obtained when said alkali fusibility resin copolymerizes the polymerization nature monomer expressed 
with said at least 5-80-mol % of general formula (I), and said 5 - 80-mol % carboxylic-acid radical content monomer. 
[Claim 3] The negative-mold photosensitivity thermosetting resin layer imprint ingredient characterized by preparing 
the layer which consists of a negative-mold photosensitivity thermosetting resin constituent according to claim 1 or 2 
on a temporary base material. 

[Claim 4] The negative-mold photosensitivity thermosetting resin layer imprint ingredient according to claim 3 which 
prepared the alkali fusibility thermoplastics layer, the interlayer, and the layer that consists of a negative-mold 
photosensitivity thermosetting resin constituent according to claim 1 or 2 on the temporary base material at this order. 
[Claim 5] The negative-mold resistance image-formation approach characterized by to have the process which 
performs pattern exposure, the process which removes the unexposed section of the layer which consists of said 
negative-mold photosensitivity thermosetting-resin constituent on said base by development, and performs pattern 
formation, and the process which heats above 150 degrees C after forming the layer which consists of a negative-mold 
photosensitivity thermosetting-resin constituent according to claim 1 or 2 on the base which has transparent conductive 
wiring. 

[Claim 6] The negative-mold resistance image formation approach according to claim 5 that the base which has said 
transparent conductive wiring is a base which has a color filter layer after transparent conductive wiring and in either 
the bottom. 



[Formula 1] 
-«t5£ ( I ) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a negative-mold photosensitivity thermosetting resin constituent, a 
negative-mold photosensitivity thermosetting resin layer imprint ingredient, and the negative-mold resistance image 
formation approach. In detail Spacers for panels, such as a liquid crystal display component, the liquid crystal 
orientation division control material on an insulator layer and a color filter, overcoat material for flattening (these may 
be hereafter called the "structure"), etc. It is related with the negative-mold photosensitivity thermosetting resin 
constituent for forming, a negative-mold photosensitivity heat-curing resin layer imprint ingredient, and the suitable 
negative-mold resistance image formation approach to manufacture said structure with a replica method (lamination 
method). 
[0002] 

[Description of the Prior Art] In recent years, the needs of detailed structure formation which have the resolution whose 
transparency is about 5-20 microns, and have height of about 1-10 microns are expanded. As the structure, the insulator 
layer for the micro condenser lens for color filters, the spacer for liquid crystal display panels, and high aperture 
method ("HA method" may be called hereafter) liquid crystal displays, the insulator layer for color filter-on array 
method ("CO A method" may be called hereafter) liquid crystal displays, the structure for orientation division on a color 
filter, the liquid crystal orientation control material for plasma address system liquid crystal displays, the overcoat 
material for flattening on a color filter, etc. are mentioned, for example. 

[0003] What consists of a component of photosensitive components, such as a resin constituent which added the epoxy 
cross linking agent to the positive type photosensitivity matter, and a resin constituent which added the epoxy cross 
linking agent to the negative-mold photosensitivity matter, a cross linking agent, resin, or cross-linking resin has been 
used conventionally at these structure formation, for example, 1 and 2-naphthoquinonediazide sulfonate which are 
alkali fusibility resin and a sensitization agent at JP,3-223702,A, a heat-curing agent, and a solvent - since - the 
positive type sensitive material for lens formation which changes is indicated. Moreover, an ARUKI roll melamine 
system cross linking agent is indicated by this official report as a cross linking agent, pattern formation is carried out to 
it with photolithography after forming a paint film on a color filter using these ingredients, and the purport which can 
form a micro condenser lens by the 1 - 30-minute about room and heat-treating at 100-160 degrees C is indicated. 
[0004] Moreover, after the positive type photoresist constituent containing the copolymer of hydroxystyrene and 
methyl methacrylate, a quinone diazide radical content compound, and thermosetting resin being indicated by JP,5- 
15 8232, A and carrying out pattern formation by an optical exposure and development, ultraviolet rays are irradiated 
completely, heat-treatment for 2 - 15 minutes is performed at 100-300 degrees C, a pattern is fluidized, and the 
approach of forming a semicircle ball-like micro lens is indicated. In addition, as said thermosetting resin, melamine 
resin, a urea-resin, alkoxy methylation melamine resin, an alkoxy methylation urea-resin, etc. are mentioned. 
[0005] Furthermore, if the projection pattern of zigzag is formed on a liquid crystal cell substrate and the liquid crystal 
orientation film is formed on it, as a result of realizing orientation division, it is indicated by the patent No. 2947350 
official report that the angle of visibility in a liquid crystal display is improved. The novolak mold photoresist is used as 
said projection pattern formation ingredient. Moreover, the purport which can obtain the orientation by which the 
direction whose cross section of a projection pattern is the projection pattern of a boiled-fish-paste (cylinder) form was 
stabilized more is indicated. However, as said projection pattern formation ingredient, when a novolak mold photoresist 
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is used, coloring slight to the boiled-fish-paste-like projection pattern after BEKU takes place, and there is a problem 
that thermal resistance and chemical resistance are missing. 

[0006] There is a problem of being hard to use it with said constituent since the preservation stability of a 
photosensitive constituent is inadequate when it is inferior to thermal resistance and solvent resistance when cross 
linking agents, such as melamine resin, are not included, and a well-known cross linking agent is included although 
structure formation of the micro lens excellent in a configuration and transparency, a projection pattern, etc. is possible. 

[0007] In order to realize the liquid crystal display of HA method, the approach of forming the structure of insulating 
transparence resin on a TFT array substrate is indicated by the U.S. Pat. No. 5641974 specification. It is indicated that a 
dielectric constant uses about five or less benz-cyclo-butene (BCB) and a transparent photopolymerization system 
photopolymer as a negative-mold photopolymer in order to form a contact hole in connecting between a transparent 
electrode and drains as the example. 

[0008] The liquid crystal display of the COA method which realizes a high numerical aperture is indicated by forming 
an insulating color filter in a TFT substrate side by U.S. Pat. No. 5994721. Moreover, the approach of forming a 
transparent and colorless insulating photopolymer layer on a color filter layer is also indicated. 

[0009] The radiation-curing nature constituent the object for the spacers of a liquid crystal display containing an acrylic 
copolymer, an acidic group content monomer / allyl compound methacrylate copolymer, a radiation-sensitive 
compound, and a solvent or for protective layers is indicated by JP,1 1-323057, A. 

[0010] Although the negative-mold photopolymer mentioned above is excellent in transparency or insulation, it has the 
problem that the resistance (chemical resistance) over the organic solvent system exfoliation liquid used in the 
exfoliation process of etching resist is inadequate. Moreover, the constituent which consists of a polymer acid binder, 
polyfunctional monomer, a photoinitiator, and an aldehyde condensation resin precursor is indicated by JP,59- 
151 152,A. Although the hardening film obtained from this constituent is excellent also in transparency or chemical 
resistance, the preservation stability of a constituent is not only insufficient, but it has the problem of being inadequate, 
in the capacity to obtain the resolution of about 5 micrometers - about 10 micrometers. 

[001 1] The method of carrying out spreading desiccation of the photosensitive constituent on a film base material 
beforehand, providing as a film resist on the other hand, imprinting a photosensitive layer on a substrate using it, and 
giving a photosensitive layer on a substrate is called a replica method (the laminating method), and thin film formation 
for the sex from Takao and high quality is possible for it. The approach which used this type of ingredient is indicated 
by JP, 10-97061, A and JP,10-206888,A. That is, an overcoat film (negative mold) is stuck by the laminating method, 
and the approach of forming the interlayer insulation film which has the description in performing pattern NINGU is 
indicated. Since the homogeneity of thickness is excellent, the photopolymer layer for the insulator layer formation 
obtained by this approach has the good homogeneity by the size precision and the location of a contact hole. However, 
since there is nothing that combines chemical resistance and preservation stability, manufacturing HA, the insulating 
layer for COA, a liquid crystal orientation control material, etc. by high yield has the problem of being difficult in a 
well-known ingredient. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention solves the problem in said former, and makes it a technical 
problem to attain the following purposes. That is, this invention sets it as the 1st purpose to offer the negative-mold 
photosensitivity thermosetting resin constituent which was excellent in preservation stability, is easy to use it, 
development is possible, and whose resolution is high, does not have the coloring after heat curing by the with a pH of 
about ten weak alkaline water solution, was excellent in transparency, and was excellent also in thermal resistance, 
chemical resistance, and insulation. Moreover, this invention is usable to a replica method (lamination method), it can 
manufacture the coating article which was rich in flexibility, is substantially transparent and colorless, and sets it as the 
2nd purpose to offer the negative-mold photosensitivity thermosetting resin layer imprint ingredient excellent in 
preservation stability which can give the image excellent in thermal resistance and chemical resistance. Furthermore, 
with a replica method (lamination method), this invention is substantially transparent and colorless, and sets it as the 
3rd purpose to offer the negative-mold resistance image formation approach that the image excellent in preservation 
stability, thermal resistance, and chemical resistance can be given. 
[0013] 

[Means for Solving the Problem] A means to solve said technical problem is as follows. Namely, <1> The mass 
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percentage in total solids is the negative-mold photosensitivity thermosetting resin constituent characterized by 
containing at least the alkali fusibility resin obtained by copolymerizing the polymerization nature monomer and 
carboxylic-acid radical content monomer which are 10 - 90%, and which are expressed with the following general 
formula (I) at least, the ethylene unsaturated compound which is 5 - 50%, and the photopolymerization initiator which 
is 0.1 -50%. 
[0014] 

[Formula 2] 
( I ) 

COOCH 2 <pHCH 2 X 

[0015] In said general formula (I), Rl expresses a hydrogen atom or a methyl group. X expresses the alkoxy group and 
aryloxy group in which the halogen atom, the hydroxy group, and the carbon number may have the substituent of 1-12, 
an alkylcarbonyloxy radical, an aryl-carbonyloxy group, alkoxy carbonyloxy group, aryloxy carbonyloxy group, an 
alkylsulfonyloxy radical, or an arylsulfonyloxy radical. Said substituent is chosen from a halogen atom, a hydroxy 
group, an alkoxy group, and an aryl group. 

[0016] <2> Said alkali fusibility resin is a negative-mold photosensitivity thermosetting resin constituent given in the 
above <1> which is alkali fusibility resin obtained by copolymerizing the polymerization nature monomer expressed 
with said at least 5-80-mol % of general formula (I), and said 5 - 80-mol % carboxylic-acid radical content monomer. 
[0017] <3> It is the negative-mold photosensitivity thermosetting resin layer imprint ingredient characterized by 
preparing the layer which consists of the above <1> or a negative-mold photosensitivity thermosetting resin constituent 
given in <2> on a temporary base material. 

<4> It is a negative-mold photosensitivity thermosetting resin layer imprint ingredient given in the above <3> which 
prepared the alkali fusibility thermoplastics layer, the interlay er, and the layer set to the above <1> or <2> from the 
negative-mold photosensitivity thermosetting resin constituent of a publication on the temporary base material at this 
order. 

[0018] <5> After forming the layer which consists of the above <1> or a negative-mold photosensitivity thermosetting- 
resin constituent given in <2> on the base which has transparent conductive wiring, it is the negative-mold resistance 
image-formation approach characterized by to have the process which performs pattern exposure, the process which 
removes the unexposed section of the layer which consists of said negative-mold photosensitivity thermosetting-resin 
constituent on said base by development, and performs pattern formation, and the process which heat above 150 
degrees C. 

<6> The base which has said transparent conductive wiring is the negative-mold resistance image formation approach 
given in the above <5> which is the base which has a color filter layer after transparent conductive wiring and in either 
the bottom. 
[0019] 

[Embodiment of the Invention] Hereafter, the negative-mold photosensitivity thermosetting resin constituent of this 
invention, a negative-mold photosensitivity thermosetting resin layer imprint ingredient, and the negative-mold 
resistance image formation approach are explained to a detail. Here, the negative-mold photosensitivity heat-curing 
resin constituent of this invention is explained. 

[0020] (Negative-mold photosensitivity thermosetting resin constituent) The negative-mold photosensitivity 
thermosetting resin constituent of this invention The alkali fusibility resin obtained when the mass percentage in total 
solids copolymerizes the polymerization nature monomer and carboxylic-acid radical content monomer which are 10 - 
90%, and which are expressed with the following general formula (I) at least (component **), It is characterized by 
containing at least the ethylene unsaturated compound (component **) which is 5 - 50%, and the photopolymerization 
initiator (component **) which is 0.1 - 50%. 

[0021] The alkali fusibility resin obtained by copolymerizing <component **> component **, i.e., the polymerization 
nature monomer and carboxylic-acid radical content monomer expressed with the following general formula (I), is 
cross-linking resin with which crosslinking reaction is started at an elevated temperature and which has a hydroxyl 
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group and a carboxylic-acid radical. It sets to the negative-mold photosensitivity thermosetting resin constituent of this 
invention, and as a mass percentage of component ** in total solids, 10 - 90% is desirable, 20 - 80% is more desirable, 
and especially 30 - 70% is desirable. Component ** may be alkali fusibility resin obtained by carrying out 
copolymerization of these monomers and the ethylene partial saturation monomer which can be copolymerized to the 
polymerization nature monomer expressed with the following general formula (I), and a carboxylic-acid radical content 
monomer by the case unlike these monomers. 
[0022] 



[0023] In said general formula (I), Rl expresses a hydrogen atom or a methyl group. 

[0024] X expresses the alkoxy group and aryloxy group in which the halogen atom, the hydroxy group, and the carbon 
number may have the substituent of 1-12, an alkylcarbonyloxy radical, an aryl-carbonyloxy group, alkoxy carbonyloxy 
group, aryloxy carbonyloxy group, an alkylsulfonyloxy radical, or an arylsulfonyloxy radical. 
[0025] As an alkoxy group in which said carbon number may have the substituent of 1-12, for example, a methoxy 
group, an ethoxy radical, n-propoxy group, an iso-propoxy group, an n-butoxy radical, an n-pentyloxy radical, an n- 
hexyloxy radical, and n-dodecyloxy radical are mentioned, also in it, a methoxy group, an ethoxy radical, and n- 
propoxy group are desirable, and a methoxy group is more desirable. 

[0026] As an aryloxy group in which said carbon number may have the substituent of 1-12, for example, a phenoxy 
group, p-methylphenoxy radical, o-methylphenoxy radical, m-methylphenoxy radical, p-ethyl phenoxy group, an 
alpha-naphthoxy radical, 4-methyl naphthoxy radical, p-methoxy phenoxy group, and p-chloro phenoxy group are 
mentioned, also in it, a phenoxy group, p-methylphenoxy radical, and p-chloro phenoxy group are desirable, and a 
phenoxy group is more desirable. 

[0027] As an alkylcarbonyloxy radical on which said carbon number may have the substituent of 1-12, for example, an 
acetoxy radical, a chloro acetoxy radical, a propionyloxy radical, a fluoro acetoxy radical, a BUROMOSETOKISHI 
radical, and a phenoxy acetoxy radical are mentioned, also in it, an acetoxy radical and a chloro acetoxy radical are 
desirable, and an acetoxy radical is more desirable. 

[0028] As an aryl-carbonyloxy group in which said carbon number may have the substituent of 1-12, for example, a 
benzoyloxy radical, p-methyl benzoyloxy radical, p-chlorobenzo yloxy radical, alpha-naphthoyl oxy-radical, and 4- 
methyl naphthoyl oxy-radical are mentioned, also in it, a benzoyloxy radical and p-chlorobenzo yloxy radical are 
desirable, and a benzoyloxy radical is more desirable. 

[0029] As alkoxy carbonyloxy group in which said carbon number may have the substituent of 1-12, for example, a 
methoxycarbonyloxy radical, an ethoxycarbonyloxy radical, and benzyloxy carbonyloxy group are mentioned, also in 
it, a methoxycarbonyloxy radical and an ethoxycarbonyloxy radical are desirable and a methoxycarbonyloxy radical is 
more desirable. 

[0030] As aryloxy carbonyloxy group in which said carbon number may have the substituent of 1-12, for example, a 
phenoxy carbonyloxy radical, p-chloro phenoxy carbonyloxy radical, p-fluorophenoxy carbonyloxy group, and alpha- 
naphthoxy carbonyloxy group are mentioned, also in it, a phenoxy carbonyloxy radical and p-chloro phenoxy 
carbonyloxy radical are desirable, and a phenoxy carbonyloxy radical is more desirable. 

[0031] As an alkylsulfonyloxy radical on which said carbon number may have the substituent of 1-12, for example, a 
methyl sulfonyloxy radical, a chloro methyl sulfonyloxy radical, a fluoro methyl sulfonyloxy radical, and a 
TORIKURORO methyl sulfonyloxy radical are mentioned, also in it, a methyl sulfonyloxy radical and a chloro methyl 
sulfonyloxy radical are desirable, and a methyl sulfonyloxy radical is more desirable. 

[0032] As an arylsulfonyloxy radical on which said carbon number may have the substituent of 1-12, for example, a 
benzene sulfonyloxy radical, a p-toluenesulfonyloxy radical, p-chlorobenzene sulfonyloxy radical, p-fluorobenzene 
sulfonyloxy radical, and alpha-naphthalene sulfonyloxy radical are mentioned, also in it, a benzene sulfonyloxy radical 
and a p-toluenesulfonyloxy radical are desirable, and a benzene sulfonyloxy radical is more desirable. 
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[0033] Said substituent is chosen from a halogen atom, a hydroxy group, an alkyl group, an alkoxy group, and an aryl 
group. As said halogen atom, for example, a chlorine atom, a fluorine atom, a bromine atom, and an iodine atom are 
mentioned, and a chlorine atom and a fluorine atom are desirable also in it. As said alkyl group, for example, a methyl 
group, an ethyl group, n-propyl group, an iso-propyl group, n-butyl, n-hexyl group, and n-dodecyl are mentioned, and a 
methyl group, an ethyl group, and n-propyl group are desirable also in it. As said alkoxy group, for example, a methoxy 
group, an ethoxy radical, n-propoxy group, an iso-propoxy group, an n-butoxy radical, an n-hexyloxy radical, and n- 
dodecyloxy radical are mentioned, and a methoxy group, an ethoxy radical, and n-propoxy group are desirable also in 
it. As said aryl group, for example, a phenyl group, p-chlorophenyl radical, m-methylphenyl radical, p-fluoro phenyl 
group, and alpha-naphthyl group are mentioned, and a phenyl group and p-chlorophenyl radical are desirable also in it. 
And a chlorine atom, a methyl group, a methoxy group, and a phenyl group are more desirable also in said substituent. 
[0034] As an example of a polymerization nature monomer expressed with said general formula (I) 3-chloro-2- 
hydroxypropyl (meta) acrylate, 3-BUROMO-2-hydroxypropyl (meta) acrylate, 3-fluoro-2-hydroxypropyl (meta) 
acrylate, 3-iodine-2-hydroxypropyl (meta) acrylate, 3-methoxy-2-hydroxypropyl (meta) acrylate, 3-ethoxy-2- 
hydroxypropyl (meta) acrylate, 3-t-butoxy 2-hydroxypropyl (meta) acrylate, 2, 3-dihydroxy propyl (meta) acrylate, 3- 
phenoxy 2-hydroxypropyl (meta) acrylate, 3-acetoxy-2-hydroxypropyl (meta) acrylate, 3-benzoyloxy-2-hydroxypropyl 
(meta) acrylate, 3-methoxycarbonyloxy-2-hydroxypropyl (meta) acrylate etc. is mentioned suitably. Also in it, 3- 
chloro-2-hydroxypropyl (meta) acrylate, 3-acetoxy-2-hydroxypropyl (meta) acrylate and 3-methoxycarbonyloxy-2- 
hydroxypropyl (meta) acrylate are more desirable, and especially 3-chloro-2-hydroxypropyl methacrylate is desirable. 
[0035] Next, as an example of said carboxylic-acid radical content monomer in component **, an acrylic acid (meta), a 
vinyl benzoic acid, a maleic acid, a maleic anhydride, an itaconic acid, itaconic acid anhydride, a crotonic acid, 
cinnamic acid, an acrylic-acid dimer, etc. are mentioned suitably. Moreover, the monomer which has hydroxyl groups, 
such as 2 -hydroxy ethyl (meta) acrylate, a cyclic anhydride like a maleic anhydride or phthalic anhydride, and the 
addition reaction object of** are also mentioned. Especially an acrylic acid is desirable also in it (meta). 
[0036] Said component ** may be alkali fusibility resin obtained by carrying out copolymerization of these monomers 
and the ethylene partial saturation monomer which can be copolymerized to the polymerization nature monomer 
expressed with said general formula (I), and said carboxylic-acid radical content monomer by the case unlike these 
monomers. And it is desirable that it is the thing which is contained in the polymerization nature monomer and 
carboxylic-acid radical content monomer which are expressed with said general formula (I) as this ethylene partial 
saturation monomer and which does not have chemical reactivity with radicals other than an ethylene partial saturation 
radical, for example, acrylic ester, methacrylic ester, crotonic-acid ester, vinyl ester, diester maleate, fumarate diester, 
itaconic-acid diester, acrylonitrile (meta), acrylamides (meta), styrene, and vinyl ether are mentioned suitably. 
[0037] Also in said acrylic ester, methyl acrylate, ethyl acrylate, n-propylacrylate, isopropyl acrylate, n-butyl acrylate, 
Isobutyl acrylate, tert-butyl acrylate, n-hexyl acrylate, 2-ethylhexyl acrylate, acetoxy ethyl acrylate, Phenyl acrylate, 2- 
hydroxyethyl acrylate, 2-methoxy ethyl acrylate, 2-ethoxyethyl acrylate, 2-(2-methoxyethoxy) ethyl acrylate, 
cyclohexyl acrylate, benzyl acrylate, etc. are more desirable. 

[0038] Also in said methacrylic ester, methyl methacrylate, ethyl methacrylate, n-propyl methacrylate, isopropyl 
methacrylate, n-butyl methacrylate, Isobutyl methacrylate, tert-butyl methacrylate, n-hexyl methacrylate, 2-ethylhexyl 
methacrylate, acetoxy ethyl methacrylate, Phenyl methacrylate, 2-hydroxyethyl methacrylate, 2-methoxy ethyl 
methacrylate, 2-ethoxyethyl methacrylate, 2-(2-methoxyethoxy) ethyl methacrylate, cyclohexyl methacrylate, benzyl 
methacrylate, etc. are more desirable. 

[0039] Also in said crotonic-acid ester, crotonic-acid butyl, crotonic-acid hexyl, etc. are more desirable. Also in said 
vinyl ester, vinyl acetate, vinyl propionate, vinyl butyrate, vinyl methoxy acetate, benzoic-acid vinyl, etc. are more 
desirable. 

[0040] Also in said diester maleate, maleic-acid dimethyl, a diethyl maleate, dibutyl maleate, etc. are more desirable. 
Also in said fumarate diester, dimethyl fumarate, diethyl fumarate, fiimaric-acid dibutyl, etc. are more desirable. Also 
in said itaconic-acid diester, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc. are more desirable. 
[0041] As said acrylamides, acrylamide, methylacrylamide, ethyl acrylamide, propyl acrylamide, n-butyl acrylamide, 
tert-butyl acrylamide, cyclohexyl acrylamide, 2-methoxy ethyl acrylamide, JI ** methylacrylamide, diethyl acrylamide, 
phenyl acrylamide, benzyl acrylamide, etc. are more desirable. 

[0042] Also in said methacrylamide, methacrylamide, methyl methacrylamide, ethyl methacrylamide, propyl 
methacrylamide, n-butyl methacrylamide, tert-butyl methacrylamide, cyclohexyl methacrylamide, 2-methoxy ethyl 
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methacrylamide, JI ** methyl methacrylamide, diethyl methacrylamide, phenyl methacrylamide, benzyl 
methacrylamide, etc. are more desirable. 

[0043] Also in said vinyl ether, the methyl vinyl ether, butyl vinyl ether, hexyl vinyl ether, methoxy ethyl vinyl ether, 
dimethylaminoethyl vinyl ether, etc. are more desirable. Also in said styrene, styrene, methyl styrene, dimethyl styrene, 
trimethyl styrene, ethyl styrene, isopropyl styrene, butyl styrene, methoxy styrene, butoxy styrene, acetoxy styrene, 
chloro styrene, dichloro styrene, bromostyrene, vinyl methyl benzoate, alpha methyl styrene, etc. are more desirable. In 
addition, maleimide, vinylpyridine, vinyl pyrrolidone, vinylcarbazole, etc. are mentioned suitably. 
[0044] In addition, said ethylene partial saturation monomer may be independent one sort, or may use two or more 
sorts together. Also in the example of said ethylene partial saturation monomer, a methyl acrylate, a methyl 
methacrylate, an ethyl acrylate, ethyl methacrylate, butyl acrylate, methacrylic-acid butyl, methacrylic-acid benzyl, 
styrene, methyl styrene, alpha methyl styrene, KURORU styrene, bromostyrene, KURORU methyl styrene, especially 
hydroxystyrene, etc. are desirable. 

[0045] As an example of the alkali fusibility resin (copolymer) obtained by copolymerizing said component **, i.e., the 
polymerization nature monomer expressed with said general formula (I) at least and a carboxylic-acid radical content 
monomer The copolymer of 3-chloro-2-hydroxypropyl methacrylate and a methacrylic acid, The copolymer of 3- 
chloro-2-hydroxypropyl methacrylate, cyclohexyl methacrylate, and a methacrylic acid and the copolymer of 3-chloro- 
2-hydroxypropyl methacrylate, benzyl methacrylate, and a methacrylic acid are mentioned especially preferably. 
[0046] Said copolymer is obtained by carrying out copolymerization of the monomer (monomer) which carries out 
considerable, respectively according to a conventional method by the well-known approach. For example, it is obtained 
by dissolving these monomers (monomer) into a suitable solvent, adding a radical polymerization initiator here, and 
carrying out a polymerization in a solution. Moreover, where these monomers are distributed in an aquosity medium, 
the so-called emulsion polymerization may perform a polymerization. 

[0047] Although it can be chosen as arbitration as an example of said solvent according to the solubility of the 
monomer to be used and the copolymer to generate, a methanol, ethanol, propanol, isopropanol, l-methoxy-2-propanol, 
an acetone, a methyl ethyl ketone, methyl isobutyl ketone, methoxy propyl acetate, ethyl lactate, ethyl acetate, an 
acetonitrile, a tetrahydrofuran, dimethylformamide, chloroform, toluene, such mixture, etc. are mentioned suitably, for 
example. Moreover, as said polymerization initiator, peroxide systems, such as azo systems, such as - azobis 
(isobutyronitrile) (azobisuisobutironitoriru), and 2 and 2 '2, 2'-azobis - (2, 4 f -dimethylvaleronitrile), and benzoyl 
peroxide, persulfate, etc. can be used. 

[0048] In this invention, when a desirable copolymerization presentation ratio is expressed with mol % about the alkali 
fusibility resin (copolymer) of component **, as a polymerization nature monomer (a) expressed with said general 
formula (I), 5 - 80-mol % is desirable, 5 - 80-mol % is desirable as a carboxylic-acid radical content monomer (b), and 
0 - 80-mol % is desirable as an ethylene partial saturation monomer (c). Furthermore, b:10-70-mol%, c:0-70-mol % is 
more desirable, and especially c:0-60-mol % is desirable a:20-60-mol% b:20-60-mol% a:10-70-mol%. (However, it is 
a+b+c= 100-mol % here.) The resistance after hardening by BEKU runs short that the presentation ratio of the 
polymerization nature monomer (a) expressed with said general formula (I) is less than [ 5 mol % ], and if 80-mol % is 
exceeded, development nature will fall. When the presentation ratio of said carboxylic-acid radical content monomer 
(b) runs short of development nature less than [ 5 mol % ] and exceeds 80-mol %, change of the film physical 
properties by humidity is large. If the presentation ratio of said ethylene partial saturation monomer (c) exceeds 80-mol 
%, development nature and the resistance after hardening by BEKU run short. 

[0049] Although the molecular weight of the alkali fusibility resin (copolymer) of component ** can be adjusted to 
arbitration, 2000-200000 are desirable as mass average molecular weight, and 4000-especially 100000 are desirable. 
Membranous reinforcement runs short that molecular weight is less than 2000, and stable manufacture becomes 
difficult. On the other hand, if molecular weight exceeds 200000, development nature will fall. 
[0050] The copolymer (alkali fusibility resin) with the unit which has the radical expressed with the hydroxyl group 
mentioned above and X itself is well-known, and the example used into a photopolymer constituent, a coating, and 
adhesives is also known. (For example, JP,4-293051,A, 4-145183, 7-13330, 7-196979, and 3-220280 each official 
report etc. is mentioned.) However, these introduce these units as one sort of a vinyl system monomer, are not what 
aimed at the manifestation of specific effectiveness like this invention, and do not have the description about a specific 
effectiveness manifestation, either, moreover, the example introduced as one of the halogen radical content resin is also 
known - **** (JP,3-88883,A) - this is one component of photoresist adhesives and differs from an image formation 
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application like this invention. Furthermore, the example which aimed at the functional grant as a low-temperature 
cross-linking component in such a unit is also known (JP,5-55526,A etc.). However, grant of self-cross-linking in low 
temperature is aimed at by introducing into a copolymer both this hydroxyl group, the unit which has a halogen, and 
the unit which has an amine salt in this case. However, about the publication of the image formation by the alkali 
development which introduced the carboxyl group into the molecule also in this example etc., and bridge formation by 
BEKU in an elevated temperature like this invention, it is unstated. 

[0051] The negative-mold photosensitivity thermosetting resin constituent of <component **> this invention is 
characterized by containing an ethylene unsaturated compound (component **) at least. And as a mass percentage of 
component ** in total solids, 5 - 70% is desirable, 10 - 60% is more desirable, and especially 20 - 50% is desirable. 
Component **, i.e., an ethylene unsaturated compound, means the thing of the compound in which addition 
polymerization is possible which has at least two ethylene nature unsaturated bonds in this invention, the solubility 
over the alkali water solution of the alkali fusibility resin of said component ** is not lost, but a polymerization is 
carried out by receiving a radiation and the solubility over the alkali water solution of the layer which consists of 
negative-mold photosensitivity thermosetting resin with the alkali fusibility resin of component ** is decreased. 
[0052] Here, the aforementioned ethylene unsaturated-compound ****** explanation is given. Said ethylene 
unsaturated compound is a compound which has at least two ethylene nature unsaturated bonds and in which addition 
polymerization is possible, and is chosen from the compound which has an end ethylene nature unsaturated bond in 
[ two or more ] 1 molecule. For example, a thing with the chemical structure of a monomer, a prepolymer, i.e., a dimer, 
a trimer and oligomer or those mixture, those copolymers, etc. is mentioned. 

[0053] As an example of said monomer and its copolymer, the ester of unsaturated carboxylic acid (for example, an 
acrylic acid, a methacrylic acid, an itaconic acid, a crotonic acid, isocrotonic acid, a maleic acid, etc.) and an aliphatic 
series polyhydric-alcohol compound, the amide of unsaturated carboxylic acid and an aliphatic series multiple-valued 
amine compound, etc. are mentioned suitably. 

[0054] As an example of the monomer of the ester of said unsaturated carboxylic acid and an aliphatic series 
polyhydric-alcohol compound As acrylic ester, ethylene glycol diacrylate, triethylene glycol diacrylate, 1,3-butanediol 
diacrylate, tetramethylene glycol diacrylate, Propylene glycol diacrylate, neopentyl glycol diacrylate, 
Trimethylolpropane triacrylate, TORIMECHI roll pro pantry (acryloyloxypropyl) E 1 Tell, Trimethylol triacrylate, 
hexanediol diacrylate, 1, 4-cyclohexane diol diacrylate, tetraethylene glycol diacrylate, Pentaerythritol diacrylate, a 
pentaerythritol thoria chestnut rate, Pentaerythritol tetraacrylate, dipentaerythritol diacrylate, Dipentaerythritol 
hexaacrylate, a sorbitol thoria chestnut rate, Sorbitol tetraacrylate, sorbitol pentaacrylate, sorbitol hexa acrylate, Tori 
(acryloyloxyethyl) isocyanurate, polyester acrylate oligomer, etc. are mentioned suitably. 

[0055] As methacrylic ester, tetramethylene glycol dimethacrylate, Triethylene glycol dimethacrylate, neopentyl glycol 
dimethacrylate, Trimethylolpropanetrimethacrylate, trimethylolethane trimethacrylate, Ethylene glycol dimethacrylate, 
1,3-butanediol dimethacrylate, Hexanedioldimethacrylate, pentaerythritol dimethacrylate, Pentaerythritol 
trimethacrylate, pentaerythritol tetra-methacrylate, Dipentaerythritol dimethacrylate, dipentaerythritol 
hexamethacrylate, There are sorbitol trimethacrylate, sorbitol tetra-methacrylate, screw [p-(3-metacryloxy-2-hydroxy 
propoxy) phenyl] dimethylmethane, screw [p-(methacrylic oxyethoxy) phenyl] dimethylmethane, etc. 
[0056] As itaconic-acid ester, there are ethylene glycol di-itaconate, propylene glycol di-itaconate, 1,3-butanediol di- 
itaconate, 1 ,4-butanediol di-itaconate, tetramethylene glycol di-itaconate, pentaerythritol di-itaconate, sorbitol tetra- 
itaconate, etc. 

[0057] As crotonic-acid ester, there are ethylene GURIKORUJI crotonate, tetramethylene glycol JIKUROTONETO, 

pentaerythritol JIKUROTONETO, sorbitol TETORAJI crotonate, etc. As isocrotonic acid ester, there are ethylene 

glycol JIISO crotonate, pentaerythritol JIISO crotonate, sorbitol tetrapod iso crotonate, etc. 

[0058] As a maleate, there are ethylene glycol JIMARETO, triethylene glycol JIMARETO, pentaerythritol 

JIMARETO, sorbitol tetra-malate, etc. Furthermore, the mixture of the above-mentioned ester monomer can also be 

raised. 

[0059] Moreover, as an example of the monomer of the amide of unsaturated carboxylic acid and an aliphatic series 
multiple-valued amine compound, methylenebis-acrylamide, methylenebis-methacrylamide, 1, 6-hexa methylenebis- 
acrylamide, 1, 6-hexa methylenebis-methacrylamide, diethylenetriamine tris acrylamide, xylylene bis-acrylamide, 
xylylene bis-methacrylamide, etc. are mentioned suitably. 

[0060] The vinyl urethane compound which made the vinyl monomer containing the hydroxyl group expressed with 
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the following general formula (II) add to the poly isocyanate compound which has two or more isocyanate radicals as 
other examples in one molecule indicated in JP,48-41708,B and which contains two or more polymerization nature 
vinyl groups in 1 molecule is mentioned suitably. 
[0061] 
[Formula 4] 

CH 2 =6-COOCH 2 CH-OH 

[0062] In said general formula (II), R2 and R3 express a hydrogen atom or a methyl group independently respectively. 
[0063] Moreover, aery late and methacrylate of many organic functions, such as polyester aery late which is indicated by 
urethane acrylate [ which is indicated by JP,51-37193,A ], JP,48-64183,A, JP,49-43191,B, and JP,52-30490,B each 
official report, and epoxy acrylate the epoxy resin and the acrylic acid (meta) were made to react to, are also mentioned 
suitably, furthermore, a Japanese adhesion association magazine ~ what is indicated as a photoresist monomer and 
oligomer can be used for vol.20 and No.7,300-308 page (1984). 

[0064] In addition, the ethylene unsaturated compound of component ** is one-sort independent, or can be used 
combining two or more kinds. 

[0065] The negative-mold photosensitivity thermosetting resin constituent of <component **> this invention is 
characterized by containing a photopolymerization initiator (component **) at least. And as a mass percentage of 
component ** in total solids, 0.1 - 50% is desirable, 0.5 - 30% is more desirable, and especially 1 - 10% is desirable. 
[0066] Component **, i.e., a photopolymerization initiator, can start substantially photopolymerization of the ethylene 
nature unsaturated compound of said component **. All the compounds that have the capacity which starts the 
polymerization of said ethylene nature unsaturated compound as this photopolymerization initiator are usable, and if 
they have photosensitivity especially to the beam of light of an ultraviolet-rays field, they can be used suitably. 
Moreover, the photopolymerization initiator used by this invention may be an activator which produces the sensitizer 
by which optical pumping was carried out, and a certain operation, and generates an activity radical. 
[0067] As a photopolymerization initiator suitably used by this invention, a halogenated hydrocarbon derivative, a 
ketone compound, a ketoxime compound, organic peroxide, a thio compound, hexaaryl biimidazole, an aromatic series 
onium salt, the ketoxime ether, etc. are mentioned, for example. Also in it, the system using the halogenated 
hydrocarbon which has especially a triazine frame, a specific ketoxime compound, hexaaryl biimidazole, and the 
ketoxime ether is excellent in sensibility, shelf life, the adhesion to the substrate of a paint film, etc., and more 
desirable. 

[0068] As a halogenated hydrocarbon compound which has said triazine frame For example, the Wakabayashi work, 
Bull.Chem.Soc Japan, 42, the compound of 2924 (1969) publications, For example, the 2-phenyl 4, 6-screw 
(TORIKURORU methyl)-s-triazine, 2-(p-KURORU phenyl)-4, 6-screw (TORIKURORU methyl)-s-triazine, 2-(p- 
tolyl)-4, 6-screw (TORIKURORU methyl)-s-triazine, 2-(p-methoxypheny)-4, 6-screw (TORIKURORU methyl)-s- 
triazine, 2-(2\ 4'-dichloro phenyl)-4, 6-screw (TORIKURORU methyl) -s-triazine, 2, 4, 6-tris (TORIKURORU methyl)- 
S-triazine, the 2-methyl -4, 6-screw (TORIKURORU methyl)-s-triazine, 2-n-nonyl -4, 6-screw (TORIKURORU 
methyl)-s-triazine, 2-(alpha, alpha, beta-TORIKURORU ethyl)-4, and 6-screw (TORIKURORU methyl) -s-triazine etc. 
is mentioned suitably. 

[0069] In addition, the compound -4 given in the British JP,1388492,B specification, for example, 2-styryl, 6-screw 
(TORIKURORU methyl)-s-triazine, 2-(p-methyl styryl)-4, 6-screw (TORIKURORU methyl)-s-triazine, 2-(p-methoxy 
styryl)-4, 6-screw (TORIKURORU methyl)-s-triazine, 2-(p-methoxy styryl)-4-amino-6-TORIKURORU methyl-s- 
triazine etc., A compound given in JP,53-133428,A, 2-(4-methoxy-naphth-l-IRU)-4 [ for example, ], 6-screw- 
TORIKURORU methyl-s-triazine, 2-(4-ethoxy-naphth-l-IRU)-4, 6-screw (TORIKURORU methyl)-s-triazine, 2-[4-(2- 
ethoxyethyl)-naphth-l-IRU]-4, 6-screw (TORIKURORU methyl) -s-triazine, 2-(4, 7-dimethoxy-naphth-l-IRU)-4, 6- 
screw (TORIKURORU methyl)-s-triazine, 2-(acenaphtho-5-IRU)-4, 6-screw (TORIKURORU methyl) -s-triazine, etc., 
A compound given in a German country JP,3337024,B specification, 2-(4-styryl phenyl)-4 [ for example, ], 6-screw 
(TORIKURORO methyl)-s-triazine, 2-(4-p-methoxy styryl phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine, 2- 
(1-naphthyl vinylene phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine, 2-chloro styryl phenyl -4, 6-screw 
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(TORIKURORO methyl)-s-triazine, 2-(4-thiophene-2-vinylene phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine 5 
2-(4-thiophene-3-vinylene phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine, 2-(4-furans-2-vinylene phenyl)-4, 6- 
screw (TORIKURORO methyl)-s-triazine, 2-(4-benzofuran-2-vinylene phenyl)-4, and 6-screw (TORIKURORO 
methyl)-s-triazine etc. can be mentioned suitably. 

[0070] Moreover, J.Org.Chem.;29 by F.C.Schaefer etc., the compound of 1527 (1964) publications, For example, the 
2-methyl -4, 6-screw (tribromomethyl)-s-triazine, 2, 4, 6-tris (tribromomethyl)-s-triazine, 2 and 4, 6-tris (dibromo 
methyl)-s-triazine, 2-amino-4-methyl-6-tribromomethyl-s-triazine, 2-methoxy - 4-methyl-6-TORIKURORO methyl-s- 
triazine etc. can be mentioned suitably. 

[0071] Furthermore, a compound given in JP,62-58241,A, 2-(4-phenylacetylene phenyl)-4 [ for example, ], 6-screw 
(TORIKURORO methyl)-s-triazine, 2- (the 4-naphthyl-l -acetylene phenyl -4 and 6-screw (TORIKURORO methyl)-s- 
triazine -) 2-(4-p-tolyl acetylene phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine, 2-(4-p-methoxypheny 
acetylene phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine, 2-(4-p-isopropyl phenylacetylene phenyl)-4, 6-screw 
(TORIKURORO methyl)-s-triazine, 2-(4-p-ethyl phenylacetylene phenyl)-4, and 6-screw (TORIKURORO methyl)-s- 
triazine can be mentioned. 

[0072] A compound given in JP,5-281728,A, 2-(4-trifluoro methylphenyl)-4 [ for example, ], 6-screw (TORIKURORO 

methyl)-s-triazine, 2-(2, 6-difluoro phenyl)-4, 6-screw (TORIKURORO methyl)-s-triazine, 2-(2, 6-dichlorophenyl)-4, 

6-screw (TORIKURORO methyl)-s-triazine, 2-(2, 6-dibromo phenyl)-4, and 6-screw (TORIKURORO methyl)-s- 

triazine can be mentioned. Moreover, 2 of publication and 4-screw (TORIKURORO methyl)-6-[4-(N and N-diethoxy 

carbonyl methylamino)-3-BUROMO phenyl]-s-triazine is suitably mentioned to JP,5-34920,A. 

[0073] Next, as a ketoxime compound used suitably, the compound expressed with the following general formula (III) 

can be suitably mentioned as a photopolymerization initiator in this invention. 

[0074] 

[Formula 5] 
H»5t (III) 




[0075] In said general formula (III), respectively, independently, R4 and R5 may have the substituent, and they express 
the hydrocarbon group which may include the unsaturated bond, or a heterocycle radical. Even if R4 and R5 are 
mutually the same, they may differ. In said general formula (III), R6 and R7 express respectively a hydrogen atom, the 
hydrocarbon group which may have the substituent and may include the unsaturated bond, a heterocycle radical, 
hydroxyl, a permutation oxy-radical, a sulfhydryl group, or a permutation thio radical independently. Even if R6 and 
R7 are mutually the same, they may differ. Moreover, it may join together mutually, R8 and R9 may form the ring, and 
this ring expresses the alkylene group of the carbon numbers 2-8 which may contain -0-, -NR8-, -0-CO-, -NH-CO-, - 
S-, and/or -S02- in the connection principal chain of a ring in that case. Here, R8 and R9 express a hydrogen atom, the 
hydrocarbon group which may have the substituent and may have the unsaturated bond, or a permutation carbonyl 
group. 

[0076] As an example of a compound expressed with said general formula (III) The p-methoxypheny 2-N and N- 
dimethylaminopropyl ketone oxime-O-allyl compound ether, The p-methylthio phenyl-2-morpholino propyl ketone 
oxime-O-allyl compound ether, p-methylthio phenyl-2-morpholino propyl ketone oxime-O-benzyl ether, p-methylthio 
phenyl-2-morpholino propyl ketone oxime-O-n-butyl ether, The p-morpholino phenyl-2-morpholino propyl ketone 
oxime-O-allyl compound ether, p - Methoxypheny-2-morpholino propyl ketone oxime-O-n-dodecylether, p-methylthio 
phenyl-2-morpholino propyl ketone oxime-O-methoxyethoxy ethyl ether, p-methylthio phenyl-2-morpholino propyl 
ketone oxime-O-p-methoxycarbonyl benzyl ether, p-methylthio phenyl-2-morpholino propyl ketone oxime-O- 
methoxycarbonyl methyl ether, p-methylthio phenyl-2-morpholino propyl ketone oxime-O-ethoxycarbonyl methyl 
ether, p-methylthio phenyl-2-morpholino propyl ketone oxime-O-4-butoxycarbonyl butyl ether, p-methylthio phenyl-2- 
morpholino propyl ketone oxime-O-2-ethoxycarbonyl ethyl ether, Although the p-methylthio phenyl-2-morpholino 
propyl ketone oxime-O-methoxycarbonyl-3-propenyl ether, p-methylthio phenyl-2-morpholino propyl ketone oxime- 
O-benzyloxycarbonyl methyl ether, etc. are mentioned suitably It is not limited to these at all. 
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[0077] As a photopolymerization initiator in this invention, as hexaaryl biimidazole used suitably - screw (o- 
chlorophenyl) -4, 4', and 2 and 2 f 5, S'-tetra-phenyl biimidazole, - screw (o-BUROMO phenyl) -4, 4', and 2 and 2 '5, 5'- 
tetra-phenyl biimidazole, - screw (o, p-dichlorophenyl) -4, 4', and 2 and 2 *5, 5'-tetra-phenyl biimidazole, - screw (o- 
chlorophenyl) -4, 4 1 , and 2 and 2 *5, 5'-tetrapod (m-methoxypheny) biimidazole, - screw (o and o'-dichlorophenyl) -4, 
4', and 2 and 2 '5, 5 f -tetra-phenyl biimidazole, - screw (o-nitrophenyl) -4, 4\ and 2 and 2 '5, 5'-tetra-phenyl biimidazole, 
- screw (o-trifluoro methylphenyl) -4, 4', and - screw (o-methylphenyl) -4, 4', and 2 and 2 '5, S'-tetra-phenyl 
biimidazole, 2, and 2 '5, 5 ! -tetra-phenyl biimidazole etc. is mentioned suitably. These biimidazole is easily 
compoundable by for example, Bull.Chem.SocJapan, 33,565 (1960) and J.Org.Chem, and the approach currently 
indicated by 36 (16) 2262 (1971). 

[0078] As a photopolymerization initiator in this invention, as ketoxime ester used suitably 3-benzoyloxy imino 
butane-2-ON, 3-acetoxy imino butane-2-ON, 3-propionyloxy imino butane-2-ON, 2-acetoxy imino pentane-3-ON, 2- 
acetoxy imino- 1 -phenyl propane- 1 -ON, 2 - Benzoyloxy imino- 1 -phenyl propane-l-ON, 3-p-tosyl OKISHIIMI knob 
tongue-2-ON, 2-ethoxycarbonyloxy imino- 1 -phenyl propane-l-ON, etc. are mentioned suitably. 
[0079] In an independent kind, one compound may be used for the photopolymerization initiator of said component **, 
and some two or more compounds can also be used together and used for it. Moreover, it is also possible between 
different species to use some compounds together. 

[0080] In the negative-mold photosensitivity thermosetting resin constituent of <other additive> this invention, various 
kinds of additives for the various purpose can be added in addition to said component ** - **. As an example of an 
additive, a surfactant, an adhesion accelerator, a decolorization nature coloring agent, a thermal polymerization 
inhibitor, the polymerization inhibition inhibitor of oxygen, an inorganic pigment, a plasticizer, etc. are mentioned. 
[0081] As said surfactant, it can use in order to raise spreading nature and the smooth nature of the paint film obtained. 
As the example For example, BM-1000 (product made from BM Chemie), megger facsimile F142D, said - F172 - 
said - F173 - said - F183 (above, Dainippon Ink & Chemicals, Inc. make) - Fluorad FC-135, this FC-170C, and 
Fluorad FC-430 - said - FC-431 (above) the Sumitomo 3M make and Sir chlorofluocarbon S-l 12 - said - S-l 13 ~ 
said - S-131 - said - S-141 - said - S-145 (above) The fluorine system or silicone system surfactant marketed by the 
trade name of the Asahi Glass Co., Ltd. make, SH-28PA, SH-190, SH-193, SZ-6032, SF-8428, DC-57, and DC-190 
(above, product made from Toray Industries Silicone) can be used. Especially as amount of said surfactant used, it is 
desirable that the mass percentage in total solids is 2% or less 5% or less. 

[0082] In order to raise adhesion with a base, an adhesion accelerator can be made to contain as an additive in the 
negative-mold photosensitivity thermosetting resin constituent of this invention. As said adhesion accelerator, a 
functionality silane coupling agent can be used suitably. Here, a functionality silane coupling agent means the silane 
compound which has reactant substituents, such as a carboxyl group, a methacryloyl radical, an isocyanate radical, and 
an epoxy group, here, and a trimethoxysilyl benzoic acid, gamma-methacryloxpropyl trimethoxy silane, 
vinyltriacetoxysilane, vinyltrimetoxysilane, gamma-isocyanate propyl triethoxysilane, gamma- 
glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, etc. can be mentioned as the 
example. As for especially the desirable amount of said adhesion accelerator used, it is desirable that the mass 
percentage in total solids is 0.05 - 5% 10% or less. 

[0083] Although it is desirable to be colored for the description of the sensitization layer front face after spreading and 
inspection of a spreading defect at the time of use as for a photosensitive layer, the substantially transparent and 
colorless thing of a final hardening image is indispensable. A decolorization nature coloring agent can be used by 
heating or optical exposure for this purpose. What itself decomposes by the reaction with what is usually decolorized 
by decomposition at the temperature of 150 degrees C or more in process of heat treatment for [ for / 10 minutes / - ] 
150 minutes, the thing which disperses out of a system, and other components, and is decolorized can be used for said 
decolorization nature coloring agent. As said decolorization nature coloring agent, transparency is high in UV field, and 
the triphenylmethane dye which was excellent in decolorant after heat treatment can use it advantageously. For 
example, as a desirable color, a crystal violet, Methyl Violet, ethyl violet, oil blue #603, Victoria PYUA blue BOH, 
Malachite Green, diamond Green, etc. are mentioned, in addition the coloring agent of a publication can use it for 
JP, 10-97061, A, JP,10-104827,A, or JP,3-68375,B advantageously. As desirable amount of said decolorization nature 
coloring agent used, the mass percentage in total solids is 10% or less, and especially 0.05 - 5% is desirable. 
[0084] In addition, in order to prevent the unnecessary thermal polymerization of the ethylene nature unsaturated 
compound in which a polymerization is possible during manufacture of a negative-mold photosensitivity thermosetting 
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resin constituent, or preservation, it is desirable to add a small amount of thermal polymerization inhibitor, as said 
thermal polymerization inhibitor - a halo the id -- a quinone, p-methoxy phenol, G t-butyl-p-cresol, pyrogallol, t- 
butyl catechol, a benzoquinone, 4,4'-thiobis (3-methyl-6-t-butylphenol), 2,2'-methylene bis (4-methyl-6-t-butylphenol), 
the first cerium salt of an N-nitroso phenyl hydroxy amine, etc. are mentioned suitably. As an addition of said thermal 
polymerization inhibitor, about 0.01% - about 5% has a desirable mass percentage in total solids. 
[0085] In order to prevent the polymerization inhibition by oxygen if needed, behenic acid, a higher- fatty-acid 
derivative like a behenic acid amide, etc. may be added, and you may make it unevenly distributed in the front face of a 
sensitization layer in process of desiccation after spreading. As an addition of said higher- fatty-acid derivative, about 
0.5% - about 10% has a desirable mass percentage in total solids. 

[0086] Furthermore, in order to improve the physical properties of a hardening coat, in addition to this, an inorganic 
bulking agent and well-known additives, such as a plasticizer, may be added. When dioctyl phthalate, didodecyl 
phthalate, triethylene glycol dicaprylate, dimethyl glycol phthalate, tricresyl phosphate, dioctyl adipate, dibutyl 
sebacate, a thoria cetyl glycerol, etc. are mentioned suitably and use a binder as said plasticizer, for example, it can add 
10% or less to the sum total mass of an ethylene nature compound and a binder. 

[0087] In order to adjust the various engine performance, for example, the degree of hardness of the non-hardened film, 
and the adhesive property with a protection film other than the above additive, an alkali fusibility polymer can be added 
in the range which does not have a bad influence on development nature etc. A methacrylic-acid copolymer which is 
generally indicated by the polymer which has a carboxylic-acid radical in a side chain, for example, JP,59-44615,A, 
JP,54-34327,B, JP,58-12577,B, JP,54-25957,B, JP,59-53836,A, and JP,59-71048,A as an alkali fusibility binder 
polymer in which said addition is possible, an acrylic-acid copolymer, an itaconic-acid copolymer, a crotonic-acid 
copolymer, a maleic-acid copolymer, a partial esterification maleic-acid copolymer, etc. are mentioned suitably. 
Moreover, the cellulose derivative which has a carboxylic-acid radical can also be mentioned to a side chain. In 
addition, what added the cyclic anhydride to the polymer which has a hydroxyl group can be used preferably. 
Especially, the plural copolymers of the benzyl (meta) acrylate of a publication, the copolymer of an acrylic acid (meta) 
and benzyl (meta) acrylate, an acrylic acid (meta), and other monomers can also be suitably mentioned in a U.S. Pat. 
No. 4139391 specification. 

[0088] As an alkali fusibility binder polymer in which said addition is possible, it is usually used, choosing what has 
the mass average molecular weight of the acid number of 50 - 300mgKOH / the range of lg, and the range of 1000- 
300000. If alkali development nature falls greatly that said acid numbers are 50mgKOH(s) / less than lg and it exceeds 
300mgKOH / lg, a high-concentration protection-from-light nature image will become is hard to be obtained. The mass 
average molecular weight of said alkali fusibility binder polymer has the desirable range of 1000-300000, and its range 
of 10000-250000 is more desirable especially. Less than by 1000, if formation of the protection-from-light nature 
image of high concentration [ average molecular weight / said / mass ] is difficult and said mass average molecular 
weight exceeds 300000, development nature will fall extremely. Moreover, addition use may be carried out combining 
two or more alkali fusibility binder polymers. 

[0089] The solution of the negative-mold photosensitivity thermosetting resin constituent of preparation of negative- 
mold photosensitivity thermosetting resin solution> this invention can prepare component ** and other additives by 
mixing to homogeneity said component ** and component **, and if needed, dissolves in an organic solvent and 
usually prepares each component. What is necessary is to be able to dissolve the additive of said component **, 
component **, component **, and others, and just not to react with these components as this organic solvent. 
[0090] As an example of said organic solvent, ether; ethylene glycol monomethyl ether [, such as an alcohols; 
tetrahydrofuran ], such as a methanol and ethanol, Ethylene glycol wood ether, the ethylene glycol methylethyl ether, 
Glycol ether, such as ethylene glycol monoethyl ether; Methyl-cellosolve acetate, Ethylene glycol alkyl ether acetate, 
such as ethylcellosolve acetate; The diethylene-glycol monomethyl ether, Diethylene-glycol diethylether, diethylene- 
glycol wood ether, Diethylene-glycol ethyl methyl ether, diethylene glycol monoethyl ether, Diethylene glycols, such 
as the diethylene-glycol monobutyl ether; Propylene glycol methyl ether acetate, Propylene glycol alkyl ether acetate, 
such as propylene glycol ethyl ether acetate; Toluene, Aromatic hydrocarbon, such as a xylene; A methyl ethyl ketone, 
a cyclohexanone, Ketones, such as 4-hydroxy-4-methyl-2-pentanone; 2-hydroxy ethyl propionate, 2-hydroxy-2-methyl 
methyl propionate, 2-hydroxy-2-methyl ethyl propionate, Ethoxy ethyl acetate, hydroxyacetic acid ethyl, 2-hydroxy-2- 
methyl-butane acid methyl, Ester, such as 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3 -ethoxy methyl 
propionate, 3 -ethoxy ethyl propionate, ethyl acetate, and butyl acetate, is mentioned suitably. Also in it, diethylene 
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glycols, such as ester; diethylene-glycol wood ether, such as ethylene glycol alkyl ether acetate;2-hydroxy ethyl 
propionates, such as glycol ester; ethylcellosolve acetate, such as ethylene glycol wood ether, 3-methoxy methyl 
propionate, and 3-ethoxy ethyl propionate, are desirable. 

[0091] Furthermore, N-methyl formamide, N.N-dimethylformamide, N-methylformanilide, N-methyl acetamide, N,N- 
dimethylacetamide, N-methyl pyrrolidone, dimethyl sulfoxide, benzyl ethyl ether, Dihexyl ether, acetonylacetone, an 
isophorone, a caproic acid, A caprylic acid, 1-octanol, 1-nonanol, benzyl alcohol, High-boiling point organic solvents, 
such as benzyl acetate, ethyl benzoate, oxalic acid diethyl, a diethyl maleate, gamma-butyrolactone, ethylene carbonate, 
propylene carbonate, and a phenyl cellosolve acetate, can also be added. Also in it, diethylene glycols, such as ester, 
such as ethylene glycol alkyl ether acetate, such as glycol ester, such as ethylene glycol wood ether, and ethylcellosolve 
acetate, 2 -hydroxy propyne acid ethyl, 3-methoxy methyl propionate, and 3-ethoxy ethyl propionate, and diethylene- 
glycol wood ether, can be suitably used from a viewpoint of the solubility of each component, and the ease of carrying 
out of formation of a paint film. 

[0092] Said organic solvent is one-sort independent, or can be used combining two or more sorts. 
[0093] About the negative-mold photosensitivity thermosetting resin constituent of this invention, when preparing a 
spreading solution, it can prepare by dissolving the alkali fusibility resin (component **) in this invention, an ethylene 
nature unsaturated compound (component **), a photopolymerization initiator, and other additives at a predetermined 
rate into a predetermined solvent and/or its mixed liquor, for example. Use can also be presented with it after filtering 
the solution of the negative-mold photosensitivity thermosetting resin constituent of this invention using the micro 
barrier filter of 0.2 micrometers of apertures etc. 

[0094] By using the negative-mold photosensitivity thermosetting resin constituent of <paint film formation of 
negative-mold photosensitivity thermosetting resin constituent this invention, a negative-mold photosensitivity 
thermosetting resin paint film can be formed on a base as following. First, the solution of the negative-mold 
photosensitivity thermosetting resin constituent prepared by said approach is applied to a substrate front face, by 
performing stoving in oven, a solvent is removed and the paint film of a photopolymer constituent is usually formed. 
Especially as the method of application of said constituent solution, it is not limited, for example, various kinds of 
approaches, such as a spray method, the roll coat method, the rotation applying method, the slit coat method, the 
extrusion coat method, the curtain coat method, the die coat method, the wire bar coat method, and the knife coat 
method, can be adopted. As conditions for prebaking, although it changes with the class of each component, operating 
rates, etc., it is usually for [ 30 seconds ] - a 15-minute about room at 60-1 10 degrees C. Next, the negative-mold 
photosensitivity thermosetting resin layer imprint ingredient of this invention is explained. 
[0095] (Negative-mold photosensitivity thermosetting resin layer imprint ingredient) The negative-mold 
photosensitivity thermosetting resin layer imprint ingredient of this invention is characterized by preparing the layer 
which consists of said negative-mold photosensitivity thermosetting resin constituent on a temporary base material. The 
mode which prepared also in it the alkali fusibility thermoplastics layer, the interlayer, and the layer that consists of 
said negative-mold photosensitivity thermosetting resin constituent on the temporary base material at this order is 
desirable. 

[0096] The negative-mold photosensitivity thermosetting resin layer imprint ingredient of this invention is produced by 
usually carrying out coating (spreading) of the negative-mold photosensitivity thermosetting resin constituent which 
dissolved in the solvent on the film-like temporary base material made from plastics of transparence. Here, it explains 
using drawin g 1 and drawing 2 . Spreading desiccation of the direct negative-mold photosensitivity thermosetting resin 
layer 12 is carried out on the temporary base materials 11, such as a polyethylene terephthalate film of 5 micrometers - 
30 micrometer thickness, and the negative-mold photosensitivity thermosetting resin layer imprint ingredient of a 
configuration of having stuck the protection film 13 on this negative-mold photosensitivity thermosetting resin layer by 
the case is formed ( drawing 1 R> 1). 

[0097] On the other hand, the imprint ingredient of the multilayer configuration corresponding to the problem which air 
bubbles generate between a substrate and a photopolymer layer at the time of an imprint for the irregularity of a 
substrate is known by patent No. 2794242 and JP, 10-97061, A ( drawing 2 ). For example, the alkali fusibility 
thermoplastics layer 22 and an interlayer 23 are formed in temporary base material top 21, it is applied in order of the 
negative-mold photosensitivity thermosetting resin layer of this invention, and the protection film 24 can also use 
suitably further the multilayer negative-mold photosensitivity thermosetting resin imprint ingredient laminated on it in 
this invention. 
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[0098] As for the layer which consists of negative-mold photosensitivity thermosetting resin in this invention, it is 
desirable to have prepared said spreading solution, and for the alkali fusibility thermoplastics layer and the interlayer to 
have been applied upwards in this order on the temporary base material, and to carry out spreading desiccation by the 
target thickness, and the thickness of the layer which consists of negative-mold photosensitivity thermosetting resin has 
the desirable range of 0.1-20 micrometers. Only the hardening film in which resistance is inferior can be made from 
less than 0.1 micrometers, but if it exceeds 20 micrometers, problems, such as a fall of development nature and a fall of 
image repeatability, will occur. The thickness of this negative-mold photosensitivity thermosetting resin layer can be 
set as arbitration according to the need for each function in said range. 

[0099] For example, when using it as a projection pattern for orientation division, as thickness of a negative-mold 
photosensitivity thermosetting resin layer, 0.5 micrometers - 5 micrometers are desirable, and 2 micrometers - 4 
micrometers are more desirable. Moreover, as thickness when using it as an insulator layer used for the color filter of a 
COA method or HA method, 0.5 micrometers - 5 micrometers are desirable, and is optimized according to the 
dielectric constant of the thin film after hardening. 

[0100] In the negative-mold photosensitivity thermosetting resin layer imprint ingredient of this invention, it is 
desirable to have an alkali fusibility thermoplastics layer and good detachability as a temporary base material, and to 
consist of flexible matter stably chemically and thermally. Specifically, thin sheets or such laminated material, such as 
Teflon (trademark), polyethylene terephthalate, polyethylenenaphthalate, polyarylate, a polycarbonate, polyethylene, 
and polypropylene, are desirable. In order to acquire good detachability, as for surface preparation, such as glow 
discharge, it is common not to carry out and not to prepare undercoat, such as gelatin,, either. Of course with a 
photosensitive layer, there is a mold-release characteristic, and the under coat which has adhesion with a temporary 
base material can also be prepared. As thickness of a temporary base material, 5-300 micrometers is desirable and 10 
micrometers - 150 micrometers are more desirable. In 5 micrometers or less, since the tensile strength at the time of a 
lamination runs short, it is extended and inconvenient Siwa enters. The rate of a lamination is not raised in order that 
heat conduction of a heat lamination may be overdue, if thicker than 300 micrometers. 

[0101] It is desirable that substantial softening temperature is 80 degrees C or less as resin which constitutes said alkali 
fusibility thermoplastics layer. Softening temperature as thermoplastics of alkali fusibility 80 degrees C or less The 
saponification object of ethylene and an acrylic ester copolymer, the saponification object of styrene and an acrylic 
ester (meta) copolymer, The saponification object of vinyltoluene and an acrylic ester (meta) copolymer, Saponification 
objects, such as acrylic ester (meta) copolymers, such as Pori (meta) acrylic ester and (meta) butyl acrylate, and vinyl 
acetate, since - although it is desirable that at least one is chosen - further - "a plastics engine-performance 
handbook" (Japan Plastics Industry Federation -) The softening temperature by the work edited by the all Japan 
plastic-molding industrial union meeting, the Kogyo Chosakai Publishing issue, and October 25, 1968 issue can use a 
meltable thing for an alkali water solution among organic macromolecules about 80 degrees C or less. 
[0102] It is able for softening temperature to add various kinds of plasticizers which have this high polymer and 
compatibility in the organic high polymer also in an organic high polymer 80 degrees C or more, and to lower 
substantial softening temperature to 80 degrees C or less. Moreover, in order to adjust adhesive strength with a 
temporary base material in these organic high polymers, it is possible to add various kinds of polymers in the range in 
which substantial softening temperature does not exceed 80 degrees C, the supercooling matter, an adhesion 
amelioration agent or a surfactant, a release agent, etc. 

[0103] As an example of a desirable plasticizer, a polypropylene glycol, a polyethylene glycol, dioctyl phthalate, 
diheptylphthalate, dibutyl phthalate, tricresyl phosphate, and cresyl-diphenyl-phosphate biphenyl diphenyl phosphate 
can be mentioned. The thickness of a thermoplastics layer has desirable 6 micrometers or more. It becomes difficult to 
absorb the irregularity of a substrate 1 micrometers or more completely as the thickness of a thermoplastics layer is 5 
micrometers or less. Moreover, about an upper limit, about 100 micrometers or less are common from development 
nature and manufacture fitness, and about 50 micrometers or less are desirable. 

[0104] said interlayer is [ between the purpose of the oxygen cutoff at the time of exposure, and a thermoplastics layer 
and a photosensitive thermosetting resin layer ] inconvenient - it is mixed and is prepared for the purpose of 
prevention. It distributes or dissolves in water or an alkali water solution, and an interlayer can use a well-known thing 
that what is necessary is just what shows low oxygen permeability. For example, polyvinyl ether / maleic-anhydride 
polymer given in JP,46-2121,A or JP,56-40824,B, The water-soluble salt of carboxy alkyl cellulose, and water-soluble 
cellulose ether The salt of carboxy alkyl starch, a monohydrate, polyvinyl alcohol, a polyvinyl pyrrolidone, Various 
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kinds of polyacrylamides, various kinds of water-soluble polyamides, the water-soluble salt of poly acrylic acid, Two or 
more sorts of these combination can be mentioned to the water-soluble salt of a group which consists of gelatin, an 
ethyleneoxide polymer, various kinds of starch, and its prototype, the copolymer of styrene/maleic acid, and a 
MAREINETO resin pan. Also in it, the combination of polyvinyl alcohol and a polyvinyl pyrrolidone is desirable 
especially. That whose saponification value is more than 80 mol % is desirable, as content of a polyvinyl pyrrolidone, 1 
- 75 mass % of polyvinyl alcohol of an oxygen filter layer solid is common, its 1 - 60 mass % is desirable, and ** 10 - 
its 50 mass % are more desirable. Under by 1 mass %, if sufficient adhesive property with a photopolymer layer is not 
acquired but 75 mass % is exceeded, oxygen cutoff ability will fall. As thickness of an oxygen filter layer, about 0.1-5 
micrometers is very thinly desirable, and 0.5-2 micrometers is more desirable. In less than about 0.1 micrometers, if the 
permeability of oxygen is too high and exceeds about 5 micrometers, it will take time amount too much at the time of 
development or oxygen filter layer removal. Said negative-mold photosensitivity thermosetting resin layer can be 
formed on this interlayer, and the negative-mold photosensitivity thermosetting resin layer imprint ingredient of this 
invention can be obtained. 

[0105] In addition, in order to avoid the impurity adhesion and damage in the case on storage, it is desirable to prepare 
a thin protection film. Although a protection film may consist of an ingredient the same as that of a temporary base 
material, or similar, it must be easily separated from a negative-mold photosensitivity thermosetting resin layer. 
Moreover, the smooth nature of the field which carries out a laminating to a negative-mold photosensitivity 
thermosetting resin layer is important, and since it becomes the damage to a photosensitive thermosetting resin layer 
even if there are the projection and depression which are about 0.1 micrometers, it becomes a problem. As an 
ingredient suitable for this, silicone paper, polyolefine, or a poly tetrafluoroethylene sheet is desirable, and a 
polypropylene film or a polyethylene film is more desirable, for example. As thickness of said protection film, about 5- 
100 micrometers is desirable, and 7 micrometers - 15 micrometers are more desirable. 

[0106] A laminator performs a laminating imprint for this layer under heating and pressurization using the negative- 
mold photosensitivity thermosetting resin layer imprint ingredient of <replica method by negative-mold 
photosensitivity thermosetting resin layer imprint ingredient> this invention on the base which should imprint the layer 
which consists of negative-mold photosensitivity thermosetting resin. As temperature of the heating sticking-by- 
pressure roll at the time of an imprint, 50 degrees C - 150 degrees C are desirable, and 5 kg/cm - 25 kg/cm is 
advantageous conditions as a linear pressure at the time of sticking by pressure. Moreover, as a rate of a lamination, the 
amount of part [ for 0.2m/- ] and 4m/is desirable at a bearer rate. Heating sticking-by-pressure roll temperature is 130 
degrees C - 140 degrees C, and it is especially desirable that the linear pressure at the time of sticking by pressure is 10 
kg/cm - 15 kg/cm, and a bearer rate is a part for part [ for lm/- ] and 3m/. 

[0107] (The negative-mold resistance image formation approach) Here, the negative-mold resistance image formation 
approach of this invention is explained. After the negative-mold resistance image-formation approach of this invention 
forms the layer which consists of said negative-mold photosensitivity thermosetting-resin constituent on the base which 
has transparent conductive wiring, it is characterized by to have the process (process **) which performs pattern 
exposure, the process (process **) which removes the unexposed section of the layer which consists of said negative- 
mold photosensitivity thermosetting-resin constituent on said base by development, and perform pattern formation, and 
the process (process **) which heat above 150 degrees C. Moreover, the mode to which the base which has said 
transparent conductive wiring has a color filter layer after transparent conductive wiring and in either the bottom is 
desirable. 

[0108] <Process **-A process - C process> After forming first the layer which consists of said negative-mold 
photosensitivity thermosetting resin constituent on the base which has transparent conductive wiring, the process which 
performs pattern exposure is explained using drawing 3 . In addition, as an insulating layer used for a color filter-on 
array (COA) or a high aperture (HA) method, drawing 3 expresses one gestalt of operation by about, i.e., the creation 
process of the transparence wiring substrate model of HA or a COA method, when the negative-mold photosensitivity 
thermosetting resin constituent of this invention is used. 

[0109] The soda glass plate which has an oxidation silicon coat on a front face in drawing 3 as shown in A process, On 
transparence substrates, such as the well-known glass plates 31, such as a low-thermal-expansion-glass plate, a non 
alkali glass plate, and a quartz-glass plate, or plastic film, by the usual approach By forming the thin film of a metal and 
nonmetals by sputtering and CVD of a semi-conductor, resistance, or a conductor, and combining photolithography 
The bottom ITO circuit pattern for connecting the TFT array and them in a liquid crystal display is formed (Suzuki 82 
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work, a guide to liquid crystal display engineering, 28 pages - 36 pages, **************** 199 g i ssue ). 

[01 10] In addition, the mode which forms a color filter layer on the bottom ITO circuit pattern (transparent conductive 

wiring) for connecting said TFT array and them is desirable, and the mode which forms a color filter layer in the 

bottom of the bottom ITO circuit pattern of this (transparent conductive wiring) is also desirable. 

[0111] Then, as shown in B process, the negative-mold photosensitivity thermosetting resin layer 33 is formed with 

said applying method and said replica method on the substrate 31 with which this pattern 32 was installed. If required, 

well-known silane coupling down stream processing can be performed in order to improve adhesion with a substrate. 

As an example of a silane coupling agent, a trimethoxysilyl benzoic acid, gamma-methacryloxpropyl trimethoxy silane, 

vinyltriacetoxysilane, vinyltrimetoxysilane, gamma-isocyanate propyl triethoxysilane, gamma- 

glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxy silane, etc. can be mentioned. 

[0112] By next, as shown in C process, UV exposure is carried out through the photo mask 34 for making a hole for 

interlayer connections called a contact hole in the appropriate location on the bottom ITO pattern which should be 

connected. 

[01 13] As a light used for the negative-mold photosensitivity thermosetting resin layer formed in B process in case an 
optical exposure is carried out through the photo mask of a pattern predetermined at C process For example, g line 
(wavelength of 436nm), i line (wavelength of 365nm), and an ultrahigh pressure mercury lamp, The ultraviolet rays of 
the shape of the letter of continuation from the well-known light sources, such as a xenon LGT, a carbon arc lamp, and 
an argon laser, and/or the bright line, Charged-particle lines, such as X-rays, such as far ultraviolet rays, such as a KrF 
excimer laser, and a synchrotron radiation line, and an electron ray, are mentioned, and g line, i line, and especially the 
ultraviolet rays of 300nm - 440nm field containing these are desirable also in these. Moreover, light transmittance with 
a wavelength of 400nm or more may use together like a publication the light filter which is 2% or less to JP,6-591 19, A. 

[01 14] The process (process **) which removes <process **-D process ->, next the unexposed section of the layer 
which consists of said negative-mold photosensitivity thermosetting resin constituent on said base by development, and 
performs pattern formation is explained. As shown in D process of drawing 3 , after forming the layer which consists of 
negative-mold photosensitivity thermosetting resin by process **, negatives are developed with an alkali developer, the 
unexposed section is dissolved, and pattern 33A is formed. 

[01 15] As a developer of said negative-mold photosensitivity thermosetting resin layer, although the thin water solution 
of an alkaline substance is used, what carried out little addition of water and the organic solvent of a miscibility may be 
used further, as an alkaline substance alkali-metal hydroxides (an example and a sodium hydroxide -) A potassium 
hydroxide and alkali-metal carbonates (an example, a sodium carbonate, potassium carbonate) Alkali-metal 
bicarbonates (an example, a sodium hydrogencarbonate, potassium hydrogencarbonate) Alkali-metal silicates (an 
example, a sodium silicate, potassium silicate) Alkali-metal metasilicates (an example, a meta-sodium silicate, meta- 
potassium silicate) Ammonia, ethylamine, n propylamine, diethylamine, Triethylamine, methyl diethylamine, 
dimethylethanolamine, Triethanolamine, diethanolamine, monoethanolamine, a morpholine and tetra-alkyl 
AMMONNIUMU hydroxide (for example, tetramethylammonium hydroxide --) Tetraethylammonium hydroxide, a 
pyrrole, a piperidine, A 1, 8-diazabicyclo [5, 4, 0]-7-undecene, 1, and 5-diazabicyclo [4, 3, 0]-5-nonane or trisodium 
phosphate can mention suitably. Also in it, tetramethylammonium hydroxide, monoethanolamine, diethanolamine, and 
triethanolamine are more desirable. The concentration of said alkaline substance is 0.01 mass % - 30 mass %, and, as 
for pH, 8-14 are desirable. 

[0116] moreover, as said water and suitable organic solvent with a miscibility A methanol, ethanol, 2-propanol, 1- 
propanol, a butanol, Diacetone alcohol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Ethylene 
glycol mono-n-butyl ether, benzyl alcohol, An acetone, a methyl ethyl ketone, a cyclohexanone, epsilon-caprolactone, 
Gamma-butyrolactone, dimethylformamide, dimethylacetamide, hexamethylphosphoramide, ethyl lactate, methyl 
lactate, epsilon caprolactam, N-methyl pyrrolidone, etc. are mentioned suitably. The concentration of water and the 
organic solvent of a miscibility has common 0.1 mass % - 30 mass %. 

[01 17] A still better known surfactant can be added in said developer. For example, the Nonion mold surfactant and an 
anion mold surfactant can be added. The concentration of a surfactant has desirable 0.01 mass % - 10 mass %. 
[01 18] A developer can be used also as bath liquid or spray liquid. Furthermore, as the development approach, a liquid 
peak method, a dipping method, rocking dip coating, a spray method, etc. can be used. In order to remove development 
Society for Cutting Up Men of an exposure part, the method of using the atomizing pressure at the time of spraying 
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approaches, such as grinding against the rotation brush in a developer, or grinding against humid sponge, or a 
developer is desirable. The temperature of a developer usually has the desirable range of near [ a room temperature ] - 
40 degree C. It is also possible to put in a rinsing process after the development in process **. namely, the negative- 
mold photosensitivity thermosetting resin layer by which patterning was carried out receiving » for example, a 
stream - rinse processing by washing can be performed. 

[01 19] <Process **-E process -> The process (process **) which heats above 150 degrees C is explained further. In 
drawing 3 , as shown in E process, the melt flow after exposure is made to start, and the cross-section configuration of 
contact hole 33B is made into a smooth tilt angle. [ the temperature of 150 degrees C or more ][ for 10 - 150 minutes ] 
A hardening reaction advances in this heat treatment process, and the photosensitive photoresist layer this exposed and 
developed is hardened. Then, the ITO film 15 is usually formed by the spatter under the temperature of 180-250 
degrees C. The thickness of ITO is usually 1500-2500A (0.15-0.25 micrometers). 

[0120] Hardening processing of the negative-mold photosensitivity thermosetting resin layer concerned is performed 
by calcinating with heating apparatus, such as a hot plate and oven, after said process **. As a burning temperature in 
this hardening processing, it is 150-250 degrees C, for example, and firing time is for 5 - 90 minutes (for [ in 
calcinating on a hot plate, when calcinating in 5 - 30 minutes, and in oven ] 30 - 90 minutes). Then, if needed, by 
irradiating the radiation by the ultrahigh pressure mercury lamp, electron-beam-irradiation equipment, etc. further on 
the whole surface, decomposing an unreacted photopolymerization initiator and the polymerization reaction of an 
unreacted monomer can be advanced, and the dura mater reaction of the whole film can also be advanced. Thus, the 
negative-mold resistance image excellent in chemical resistance, thermal resistance, and transparency can be formed on 
the front face of a substrate. 

[0121] As G process in drawing 3 shows after other process-G processes <I process-> process ** - **, for patternizing 
of upper ITO, the coat of the photoresist 36 for ITO etching is carried out to the whole surface, it dries, and UV light 
exposure is carried out through the pattern mask 34 of upper ITO. The thickness after spreading desiccation of a 
photoresist is about 1 micrometer - about 3 micrometers. ITO of the part which is not covered by the resist is dissolved 
after the development of a resist image with acid etching reagents, such as ferric chloride / usual hydrochloric-acid 
mixed liquor, a usual hydrobromic-acid water solution, etc. 

[0122] Then, as shown in I process, resist exfoliation liquid removes a photoresist. It is indicated by JP,51-72503,A, 
JP,57-84456,A, a U.S. Pat. No. 4165294 number specification, the Europe public presentation JP,01 19337,B detail 
****, JP,6-222573,A, etc. as resist exfoliation liquid. As typical exfoliation liquid, the mixed liquor of 7:3 of 
monoethanolamine and dimethyl sulfoxide is mentioned. An exfoliation process is performed by usually being 
immersed into this exfoliation liquid for [ 2 minutes - ] 10 minutes at 50 degrees C - 80 degrees C. The negative-mold 
photosensitivity thermosetting layer by which heat curing was exposed and carried out at this time needs to show 
sufficient resistance to this exfoliation liquid. Otherwise, it is because ITO on an insulating layer ****s inconvenient. 
Moreover, an insulating layer needs to secure desired insulation. In order to realize insulation sufficient with a thin 
film, the dielectric constant of an insulating layer needs to be 3.5 or less preferably four or less. 
[0123] By the above negative-mold resistance image formation approach, the transparence wiring substrate model in 
COA or HA method is produced. In the negative-mold resistance image formation approach of this invention, as 
conditions as photosensitive thermosetting resin ******** used 1) If it is a liquefied constituent and is spreading nature 
and a solid-state-like constituent, the laminating nature to a substrate, 2 image-formation nature (photograph nature), 
the exfoliation-proof [ hardenability (thermal resistance) 5 ] acidity or alkalinity after the heat flow nature 4 heat flow 
after 3 image formation, 6 insulation, mainly 7 transparent and colorless nature, etc. will be required. 
[0124] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not restricted to these 
examples at all. 
[0125] (Example 1) 

The Composition of negative-mold photosensitivity thermosetting resin constituent methacrylic-acid 40.3 section, the 
3-chloro-2-hydroxypropyl methacrylate 1 19.7 section, and the cyclohexyl methacrylate 90.0 section (a presentation 
ratio is 28:40:32) were dissolved in the methoxy propyl acetate 500 section. Heating stirring of this solution was carried 
out under 70 degrees C and a nitrogen air current, the V-65 (Wako Pure Chem make 2 and 2'-azobis - (2, 4'- 
dimethylvaleronitrile)) 2.75 section was added, and heating stirring was carried out at 70 degrees C for 4 hours. It 
heated at 80 more degrees C for 1 hour, and the methoxy propyl acetate solution of a copolymer was obtained. The n- 
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hexane 1000 section is filled with this solution under churning, and the copolymer was deposited, and the obtained 
solid-state polymer was separated and it was air-dry. 

[0126] preparation of a negative-mold photosensitivity thermosetting resin solution and formation (the applying 
method for HA method insulator layers) of an insulating layer> ~ copolymer obtained by said composition 21 mass 
sections with the propylene-glycol-monomethyl-ether acetate 120 mass section It dissolves in the mixed solution which 
consists of the methyl-ethyl-ketone 52 mass section. The dipentaerythritol hexaacrylate 12.6 mass section, 2 Four - 
Screw (TORIKURORO methyl)-6-[4-(N and N-diethoxy carbonyl methylamino)-3-BUROMO phenyl] -s-triazine 0.41 
mass section, The color Victoria pure blue-BOH(product made from Hodogaya chemistry) 0.0225 mass section and the 
fluorochemical surfactant F176PF(Dainippon Ink make) 0.03 mass section were dissolved, and the negative-mold 
photosensitivity thermosetting resin solution CI was obtained. Next, with the rotating type spreading machine, the 
negative-mold photosensitivity thermosetting resin solution CI was applied on the glass substrate which has the wiring 
putter of TFT and ITO, it dried for 2 minutes in 100-degree C oven, and the photosensitive layer of 4-micrometer 
thickness was obtained. 

[0127] On this photosensitive layer, the coating liquid PI for oxygen filter layers which consists of the polyvinyl 
alcohol (Kuraray Co., Ltd. make-VA205, saponification degree:80-mol %) 3 mass section and the distilled water 97 
mass section was applied so that thickness might be set to 2 micrometers, and the paint film which dries for 2 minutes 
at 100 degrees C, and does not have tackiness in a front face was obtained. In piles, 600 mj/cm2 was exposed with 2kW 
ultrahigh pressure mercury lamp, and the photo mask which is the test chart which has various bore diameters in this 
was developed with the spray developing machine using the 1 mass % monoethanolamine water solution. The ultrahigh 
pressure mercury lamp was used for the whole surface after that, and it exposed with the quantity of light of 1000 
mj/cm2, and heated in 200-degree C oven after that for 30 minutes. 

[0128] The bore diameter by which the obtained insulating-layer image was resolved was 4 micrometers, and did not 
have a development residual membrane, and its slope was [ the hole configuration ] as good as 23 degrees. Moreover, 
the thickness change after BEKU is -40% in front of BEKU, and thermal resistance was excellent. Permeability was 
97% on the wavelength of 350nm. 

[0129] On this insulator layer, the ITO film of 0.2-micrometer thickness was obtained by the spatter. Although it was 
immersed in the exfoliation liquid which consists of monoethanolamine and dimethyl sulfoxide (mass ratio 7:3) for 10 
minutes and ITO etching resist was exfoliated at 80 degrees C after coating besides with the ITO etching resist of a 
commercial negative mold further and removing the part which is not covered with an ITO resist by acid etchant after 
exposure through the mask after drying, the insulating layer of a substrate did not carry out swelling, either, but its 
adhesion of ITO was also good. Moreover, since adhesion with bottom ITO wiring of the bottom of the contact hole of 
obtained upper ITO was also excellent, it was checked that there is no development residual membrane of this 
ingredient. Furthermore, when this negative-mold photosensitivity thermosetting resin solution was sealed in the 
container and change of viscosity was measured after neglect for four days at 50 degrees C, having completely been 
changeless was admitted. 

[0130] (Example 1 of a comparison) Instead of the copolymer (negative-mold photosensitivity thermosetting resin 
constituent) used in said example 1, the copolymer (acid-number lOlmgKOH / lg, mass average molecular weight 
100,000 [ about ]) from benzyl methacrylate 73 mol % and 27 mol % of methacrylic acids was used, and the insulator 
layer of HA was formed like the example 1 except it. When it was immersed for 10 minutes and 80 degrees C 
exfoliated with the mixed liquor of monoethanolamine and dimethyl sulfoxide (mass ratio 7:3), the insulator layer had 
swollen the etching resist of the ITO film. After drying this, to this substrate, when a tape peel test trial is performed, 
the ITO film has separated. 
[0131] (Example 2) 

On the temporary base material with a <insulation stratification [ of a up to / preparation of a negative-mold 
photosensitivity thermosetting resin solution and a color filter ] (COA replica method)> thickness of 100 micrometers 
of a polyethylene terephthalate film, spreading desiccation of the coating liquid which consists of the following 
presentation HI was carried out, and the thermoplastics layer whose desiccation thickness is 20 micrometers was 
prepared. 

[— presentation HI] of the coating liquid for thermoplastics stratification 

methyl methacrylate/2-ethylhexyl acrylate/ Benzyl methacrylate / methacrylic-acid copolymer (copolymerization 
presentation ratio (mole ratio) =55/11.7/4.5/28.8, mass average-molecular-weight = 80000) The 15.0 mass sections 
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BPE-500 (polyfunctional acrylate made from New Nakamura Chemistry) 7.0 mass section F177P (Dainippon Ink 
fluorochemical surfactant) The 0.3 mass sections Methanol The 30.0 mass sections Methyl ethyl ketone The 19.0 mass 
sections l-methoxy-2-propanol The 10.0 mass sections [0132] Next, on the above-mentioned thermoplastics layer, 
spreading desiccation of the coating liquid which consists of the following presentation B 1 was carried out, and 
desiccation thickness prepared the interlayer of 1.6-micrometer thickness. 
[-- presentation Bl] of the coating liquid for interlayer formation 

Polyvinyl alcohol (PVA205 by Kuraray Co., Ltd., saponification degree:80-mol %) The 130 mass sections Polyvinyl 
pyrrolidone (PVP by the GAF corporation company, K-30) 60 mass sections Distilled water The 2110 mass sections 
Methanol The 1750 mass sections [0133] On the temporary base material which has said thermoplastics layer and 
interlayer, the coating liquid for negative-mold photosensitivity thermosetting resin stratification of the following 
presentation C2 was applied and dried, the photopolymer layer whose desiccation thickness is 4 micrometers was 
formed, further, the covering sheet of polypropylene (12 micrometers in thickness) was stuck by pressure on this 
photopolymer layer, and the multilayer negative-mold photosensitivity thermosetting resin layer imprint ingredient was 
created. 

[Presentation C2 of the coating liquid for negative-mold photosensitivity thermosetting resin stratification] 
The copolymer of a synthetic example (acid-number =140mg KOH / lg, mass average molecular weight = 100,000) 
The 21.0 mass sections Propylene-glycol-monomethyl-ether acetate The 30.0 mass sections Dipentaerythritol 
hexaacrylate The 10.0 mass sections Fluorochemical surfactant F176PF (Dainippon Ink make) The 0.25 mass section 
The Victoria PYTJA blue BOH (product made from the Hodogaya chemistry) The 0.225 mass sections 2, 4-screw 
(TORIKURORO methyl)-6-4- (N and N-diethoxy carbonyl methylamino) -3- BUROMO phenyl] -s-triazine 0.45 mass 
section Methyl ethyl ketone The 13.0 mass sections [0134] R, G, B, and the imprint ingredient for black matrices were 
formed by (2 micrometers of desiccation thickness [ Respectively ]) using each coating liquid of each coating liquid 
presentation for sensitization stratification of the following table 1 , applying on the sheet which applied the 
thermoplastics layer and interlayer on the above-mentioned temporary base material, and drying on the glass substrate 
(0.7mm in thickness) in which wiring which serves as a TFT array from under ITO was formed. Using these, on the 
bottom ITO substrate, the black matrix of 1.8 micrometers of thickness, R and G which opened the contact hole of 30 
tilt angles in each pixel in the size of 20 micrometerphi, and B pixels were formed, respectively, and the color filter was 
created by imprint pattern exposure, development, and BEKU. 
[0135] 
[Table 1] 
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[0136] The laminating of the negative-mold photosensitivity thermosetting resin layer front face was carried out in 
piles using the laminator after removing a covering sheet from a negative-mold photosensitivity thermosetting resin 
stratification ingredient on the color filter which has said black matrix and the pixel of R, G, and B, and UV exposure 
of 300 mj/cm2 was performed for the photo mask which has a contact hole pattern for insulating stratification after 
removing a temporary base material in piles. Dissolution removal of a thermoplastics layer and the interlayer was 
carried out using the 1 mass % triethanolamine water solution. Under the present circumstances, the negative-mold 
photosensitivity thermosetting resin layer was not developed substantially. 

[0137] Next, BEKU in 180-degree C oven for 1 hour after developing negatives by removing the exposure section 
using a 1 mass % monoethanolamine water solution. The thickness of the insulating layer which is an exposed 
negative-mold photosensitivity thermosetting resin layer by which heat-curing processing was carried out was 
3.2micro, the pencil degree of hardness was 8H, and the dielectric constant was 2.5 (1kHz). The size of a bottom of the 
configuration of the contact hole section had the shape of a earthenware mortar with a tilt angle good at 25 degrees in 8 
micrometerphi. Moreover, it was substantially transparent and colorless and light transmittance was 95% on the 
wavelength of 350nm. The spatter of ITO was performed from besides and the transparent conductive layer of 0.2- 
micrometer thickness was formed. Besides spreading desiccation of the photoresist was carried out, the mask which has 
the pattern of a transparent electrode was exposed in piles, when the mixed solution of monoethanolamine and dimethyl 
sulfoxide (mass ratio 7:3) was used after etching by acid etchant, 80 degrees C was immersed for 10 minutes in the ITO 
part which is not covered with the resist after development and the photoresist was exfoliated, the photoresist 
exfoliated, there is also no peeling of ITO and the damage on Siwa by swelling etc. was not accepted in an insulating 
layer, either. 

[0138] (Example 2 of a comparison) The coating liquid for photosensitive insulation stratification (it indicates in the 
example 1 of a JP, 10-97061, A specification) which consists of the following presentation C2 was applied and dried, 
and the insulating stratification was performed on the bottom ITO substrate like the example 2 except having used the 
ingredient in which the photosensitive insulating layer whose desiccation thickness is 4 micrometers was formed. 
[Presentation C2 of the coating liquid for negative-mold photosensitivity insulation stratification] 
benzylamine denaturation object of styrene / maleic-anhydride copolymer (styrene/maleic anhydride = 60/40 (mole 
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ratio), the thing which made equivalent benzylamine react to maleic anhydride, acid-number =150mg KOH / lg, mass 
average-molecular-weight = 13,000) 14 mass sections F-176 (fluorochemical surfactant by Dainippon Ink & 
Chemicals, Inc.) The 0.1 mass section Hydroquinone monomethyl ether The 0.01 mass section Dipentaerythritol 
hexaacrylate Eleven mass sections 2-(p-butoxy styryl)-5-TORIKURORO methyl - 1, 3, 4-OKISA diazole The 0.5 mass 
section Climbing-irons Malachite Green (product made from Hodogaya Chemistry) 0.5 mass sections methanol 25 
mass sections Propylene glycol monomethyl ether 25 mass sections Methyl ethyl ketone 25 mass sections [0139] When 
the obtained insulating layer carried out exfoliation liquid processing to the example 2 with the mixed solution of the 
mass ratio 7:3 of monoethanolamine and dimethyl sulfoxide at the resist exfoliation process of a publication, it was 
swollen and ITO film peeling produced it. Moreover, when this photosensitive thermosetting resin layer imprint 
ingredient was used, a being [ it / small ** ] contact hole was not able to be opened from the diameter of 20 
micrometer. 
[0140] (Example 3) 

The chromium metal of 0.1 -micrometer thickness was created by sputtering on the glass substrate of <formation of 
projection pattern for orientation division> predetermined size, it etched using the photoresist, and the black matrix of 
the shape of a grid of predetermined size and a configuration was acquired. Then, the pattern of red, green and blue 
predetermined size, and a configuration was created using the same RGB imprint mold formation ingredient as an 
example 2. The spin coater was used on it, the protective layer of an acrylic resin system was formed, flattening was 
given, and ITO was further given as a transparent electrode on it. 

[0141] The same multilayer negative-mold photosensitivity thermosetting resin layer imprint ingredient (however, 
thickness of a photopolymer layer 2micro) was produced with having been shown in the example 2, the protection film 
was exfoliated, on the above-mentioned substrate, a laminator (device name: VP-II, product made from TAISEI 
Laminator) is used, and the negative-mold photosensitivity thermosetting resin stratification plane was stuck by part for 
lm/of bearer rates under linear pressure 15 kg/cm and a 130-degree C pressurization heating condition. Then, the 
temporary base material was exfoliated from the thermoplastics layer, and the temporary base material was removed. 
Next, 70 micrometers of predetermined photo masks were separated from this negative-mold photosensitivity 
thermosetting resin layer front face, 50 mj/cm2 carried out pro squeak tea exposure with the ultrahigh pressure mercury 
lamp, and dissolution removal of a thermoplastics layer and the interlayer was carried out after that using the 1 mass % 
triethanolamine water solution. Under the present circumstances, real development of the photopolymer layer was not 
carried out. 

[0142] subsequently, develop a photosensitive thermosetting resin layer using a 1 mass % monoethanolamine water 
solution, and pass a brush process - after removing the unnecessary section, and the transparent pixel pattern which 
gives a boiled-fish-paste mold cross section with a line breadth [ of 15 micrometers ] and a center- section height of 
about 1.5 micrometers on a color filter substrate has be form. [ in 230 degree-C oven ] [ for 120 minutes ] 
[0143] 

[Effect of the Invention] According to this invention, it excels in preservation stability, and is easy to use it, and the 
negative-mold photosensitivity thermosetting resin constituent which development is possible, and whose resolution is 
high, does not have the coloring after heat curing, was excellent in transparency, and was excellent also in thermal 
resistance, chemical resistance, and insulation with the with a pH of about ten weak alkaline water solution can be 
offered. Moreover, according to this invention, it is usable to a replica method (lamination method), and the coating 
article which was rich in flexibility can be manufactured, it is substantially transparent and colorless and the negative- 
mold photosensitivity thermosetting resin layer imprint ingredient excellent in preservation stability which can give the 
image excellent in thermal resistance and chemical resistance can be offered. Furthermore, according to this invention, 
after heat-curing processing, it is substantially transparent and colorless and the negative-mold resistance image 
formation approach that the image excellent in preservation stability, thermal resistance, chemical resistance, and 
insulation can be given can be offered with a replica method (lamination method). 



[Translation done.] 
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